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Ai'AUT  from  Coloiul  Xiinn  s  work,  there  is  no  s|ieciiil  text- 
liook  of  veleriiiiiry  tuxiiolo^^v  in  i;ii^ili>li.  Tlie  suKt^e.-tiou 
of  tlie  iHH'il  of  some  such  coiuprehensiv.  work  has  reuchcd 
me  from  several  iiiiiirlors,  and  many  otlers  of  help  have 
eiU'oura.L^ed  me  to  comiiile  the  present  volume.  I  have 
endeavoured  to  hase  the  accounts  of  each  i)oison  '  n  locords 
pui)lished  in  the  veterinary  literature  or  encountered  in 
my  own  practice.  Failing'  them,  I  have  had  recourse  to 
the  standard  texthooks  and  the  experience  of  veterinary 
friends. 

The  list  of  my  indeiitedness  is  therefore  heavy.  I 
acknowledge,  with  cordial  [deasure,  Mr.  Wallis  Jloare's 
perusal  of  my  manuscript,  and  the  many  valuahle  ori;^inal 
ohservations  of  a  practised  clinician  arisiuf^  therefronj. 
Major-General  Smitli  has  responded  freely  and  [ironiptly 
with  his  advice,  and  has  drawn  my  attention  to  recondite 
sources  of  knowledge,  particularly  as  regards  the  I'.ast. 
lie  has,  moreover,  freely  placed  at  my  disposal  the 
excellent  plant  illustrations  in  his  work  on  hygiene.  To 
I'rofessor  Woodrutl'  I  am  indelittd  for  a  critical  perusal  of 
the  Introduction,  and  for  the  whole  of  the  section  on  treat- 
ment. I'rofessor  Macfpieen's  htlp  has  heen  invaluable, 
lie  placed  his  library  and  his  unicjue  knowledge  of  the 
literature  at  my  disposal,  and  also  gave  me  the  benefit  of 
his  experience  and  of  his  acute  critical  faculty. 

I  am  under  obligation  also  to  all  those  gentlemen  who, 
from  time  to  time  during  the  last  nine  years,  have  brought 
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itn.l.  r  my  iii.tict!  fuses  of  iniisfiniii;.',  upon  wliidi   tin-  Imlk 
"f  tile  (iiiiilMical  ihita  nf  the  tt\i  i^  l.asfd. 

As  rc-iinls  tlif  hm mical  i.arts  of  iIk-  work,  I  \[nvv  had 
tli.a(lvania;:cutlli(MXii(  It  holpof  Mr.  |;.  M.  llolnn'S.  F.I..S., 
of  tlic  i'iiaiiiiuccuti.a!  SucicU-,  who  [in  iist  d  all  the  plant 
de.-.criiitions  j.;ivcn. 

Iht'  ah-traction  of  oii.^'inal  papers  in  the  velerinarv 
literature  was  perfniim  d  l,y  my  wif,  .  J  lad  it  not  heen  for 
tliis  assi>tani't;,  inv(d\  in;,'  many  hours  of  clo.-t,-  and  uninter- 
rupted work,  the  jireparation  of  the  text  would  scareoly  have 
heel:  po>s;ljU!  in  a  reasoiiaMe  period  of  time. 

1- fee  u^e  has  iieen  made  of  the  texthooks,  and  I  am 
particularly  indehted  to  Finlay  Hun,  'Veterinary  Medii-ines'; 
Winslow,  'Veterinary  Materia  Medica  ";  (iam^'oe,  '  Veterin- 
arian's \ade  -  M(;cum  '  ;  Xuini,  '  Toxicolo^'y  '  :  ('usliny, 
•  riiarmacolo^y  •;  Kaufiiiiinn,  •  Traite  de  Mati.  re  Medicale'; 
Cornevin,  '  l)es  IMantes  Wn.^iienses  ':  (iadamer,  '  Lehrhiich 
der  cheniiselien  T()xik()l();,'ie  ";  Walsh,  'South  African 
I'oix.nous  Plants  ■;  and  Uontham  and  Hooker,  '  Ihitish 
Flora,'  upon  wliicli  the  hotanical  descrii)tions  r.re  hased. 

I  hojie  that  e^'re^'ioua  hi  indors  will  prove  to  he  few  in 
imml)er,  and  shall  welcome  rrnil,i,  and  especially  notes  of 
cases  fi-oiii  my  veterinary  friends  hoth  at  home  and  abroad. 


'I'm     li.lVAL   VkIKHINAKY  CnLI.KciK, 
I.MMM.N. 

(Ii-Ii./hi:  I'.ir.'. 
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VETEllINARY   TOXICOLOGY 


INTIIODUCTIUN 

Toxicology  embraces  the  general  study  of  the  origin,  prop- 
erties, anil  effects  upon  the  animal  organism  of  poisons. 
In  so  far  as  toxicology  is  concerned  with  a  study  of  the 
mechanism  of  the  aiworption,  action,  and  elimination  of  a 
drug,  it  is  a  branch  of  the  science  of  pharmacology. 

The  art  of  toxicology  has  the  practical  object  of  the 
diagnosis,  treatment,  post-mortem  indications,  and  chemical 
detection  of  a  poison. 

A  complete  scientitic  and  practical  development  of  the 
subject  manifestly  demands  the  joint  contributions  of  the 
botanist,  chemist,  physiologist,  pathologist,  and  clinician, 
and  in  proportion  as  there  is  increase  in  exactness  in  our 
knowledge  of  these  subjects,  so  do  toxicology  and  the  wider 
domain  of  pharmacology  assume  greater  precision  and 
efliciency. 

The  nefarious  and  often  lucrative  iiractice  of  malicious 
poisoning  is  as  old  as  man,  and  a  moment's  reflection  on 
the  state  of  knowledge  of  the  exact  sciences  among  the 
ancients  and  during  the  Middle  Ages — indeed,  until  the 
nineteenth  century — will  satisty  us  that  poisoning  must 
have  been  most  extensively  practised,  and  enjoyed  remark- 
able immunity  from  detection  and  punishment. 

The  ancients,  besides  being  aware  of  many  poisonous 
herbs,  were  accjuainted  with  certain  mineral  and  other 
poisons.  Thus,  arsenic  was  known  to  the  Greeks,  and  the 
Kgyptian  priests  knew  how  to  prepare  (and  use)  hydro- 
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tliese,  as  in  most  matters,  far  less  well  informed.  Fiction 
and  roraivnco  have  invested  the  malpractice  uf  medieval 
Italy— of  such  expert  i>oisoners  as  the  Boi^uis— with  an 
air  of  subtlety,  siif,'<;esting  that  recondite  poisons  of  extreme 
violence,  now  no  longer  known,  were  used.  There  seems, 
however,  little  doubt  that  arsenious  oxide  was  their  cliicf 
af,'ent.  True  subtlety  and  an  empiriiMJ  prevision  of  pro- 
found i)atliolo^'ic:il  fact  are  found  rather  in  the  East  and 
among  tlie  gipsies,  in  the  use  by  those  peoMles  of  vegetable 
toxines— './/.,  abrine— and  dangerous  moulds  and  fungi  as 
poisonous  agents. 

The  foundations  of  chemical  toxicology  were  laid  in  the 
earlier  decades  of  the  nineteenth  century  by  the  distin- 
guished French  physiologist  Orlila.  He  lirst  showed  that 
many  poisons  (notably  arsenic)  could  be  separated  and 
identified  in  the  ingesta  and  tissues  of  a  poisoned  subject, 
and  he  also  did  much  towards  ehicidatiiig  the  maimer  of 
absorption  and  distribution  of  a  poison  in  the  system. 

Since  the  time  of  Ortila  knowledge  has  extended,  the 
active  principles  of  very  many  poisonous  plants  have  been 
separated  and  characterised,  chemical  methods  of  separation 
of  i)oisons  from  plants  and  from  tissues  have  gained  in 
accuracy,  and  characteristic  tests  for  many  important 
poisons  have  reached  an  extraordinary  pitcli  of  delicacy. 
In  illustration  it  may  je  remarked  that  arsi  uic  can  be 
detected  in  sucli  minute  iiuantities  as  the  live-hundredth  of 
a  milligramme— ('.-.,  the  three-thousandth  of  a  grain— and 
recently  it  has  been  sliown  that  hydrocyanic  acid  can  be 
recognised  in  the  same  small  proportion.  Such  examples 
render  it  abuiulantly  clear  that  with  ordinary  care  it  is 
impossible  to  fail  to  detect  these  poisons;  indeed,  the 
d.fficulty  is  often  felt  in  the  laboratory  that  some  of  our 
tests  are  almost  too  delicate  to  be  diagnostic  of  poisoning. 
li  very  often  indeed  hapj-cns  that  a  substance  is  found 
wliich,  on  inquiry,  proves  lo  have  been  given  as  an  ordinary 
and  legitimate  meJicinal  dose. 
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DEFINITION  OF  A  POISON. 

vd\  he  defined   .ib  a   sulisUuice  which,   when 


small  amount,  acts 


A  poison  ma 
introduced  into  the  body  in  relative!, 
deletoriously,  and  may  cause  death. 

It  is  at  once  evident  that  a  hard  and  fast  definition,  here 
as  in  most  things,  is  almost  impossihlt.  Restrictions - 
many  based  on  scientific  grounds,  bul  most  on  those  of 
common  sense— at  once  suggest  themselves.  The  forcible 
introduction  of  a  liullet.  or  a  knife-ljlade,  or  the  mechanical 
lesions  of  powdered  glass,  cause  death.  Though  not  scien- 
tifically called  a  poison,  the  latter  substance  would  be  lield 
e.juivalent  in  the  eyes  of  the  law.  The  great  majority  of 
the  poisons  are  also  drugs,  and,  as  L'ushny  well  exjjressesit, 
'  some  bodies  may,  in  fact,  be  remedies,  foods,  or  poisons, 
ru'xording  to  the  cjuantity  ingested  and  the  mode  of 
application.' 

Tlie  following  important  restrictions  and  limitations  to 
the  foregoing  definition  are  accordingly  suggested: 

1.  A  [joison  in  sul)letbal  ijuantities  exercises  a  specific 
►jffect  on  the  organism,  interfernig  with  the  normal  actio]  i 
'jf  some  one  or  more  particular  group  of  cells. 

This  distinction  appears  necessary,  for  it  is  desirable  to 
withdraw  from  the  category  of  poisons,  properly  so  under- 
stood, certain  (possibly  all)  foods.  It  is  distressmg  to  hear 
ihat,  on  the  strength  of  the  bad  results  of  injudicious  feed- 
ing, or  over-feeding,  certain  fuodstutTs  are  given  the  grave 
designation  of  "poisonous.'  Yet  we  know  that  bad  dieting, 
and  especially  the  irrational  use  of  a  new  food,  may  earn  it 
in  evil,  but  often  undeserved,  reputation. 

2.  A  poison  differs  from  a  bacterial  toxine  in  that  a 
poison,  as  here  understood,  never  gives  rise  on  long  con- 
tinual sublethal  dosage  to  the  formation  of  an  anti-body  in 
tlie  blood  ^erum.  This  distinction  seems  quite  sharp, 
although  of  course  the  liacterial  toxines — r.<j.,  of  diphtheria 
or  tetanus — may  be  correctly  said  to  be  poisonous.  More- 
over, tile  [)iiy  toioxiiiea  (i'lciii'-, ciotiue,  aorjuc;  auii  zooiOAinco 
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(snake  venoms),  thouf;li  orij^inated  hy  the  living  cell,  and 
giving  rise  to  anti-lxxlies,  like  the  toxines  of  infective 
diseases,  are  not  ol  liucleriiil  origin,  aiul  arc  thus  classed  ;>« 
poisons. 

In  practice,  hy  common  consent,  certain  inorganic  and 
organic  compounds,  and  certain  plants  and  plant  products, 
irrespective  of  any  possihle  therapeutic  action,  or  dietetic 
value,  are  held  to  be  poisonous.  In  most,  but  unfortunately 
bj"  no  m' ans  all,  cases  of  plants,  the  essential  cause  or 
active  principle  lias  been  separated  in  a  more  or  less  pure 
form,  capable  of  recognition. 


GENERAL  CHEMISTRY  OF  POISONS. 

An  attempt  may  be  made  to  give  an  outline  of  the 
various  classes  of  sultstances  falling  under  the  aI)ove 
heading,  and  responsible  for  poisoning.  But  it  must 
clearly  be  understood  that  sucli  an  outline  can  have  no 
pretensions  to  comjileteness. 

1.  Inorganic  or  Mineral  Poisons. 

(a)  Certain  clfiiicnts — r.<i.,  phosphorus,  sulphur. 

(/'  Simple  iKisr.f — r.ij..  carbon  monoxide,  oxides  of 
nitrogen,  ammonia,  sulphuretted  hydrogen. 

(.)  Ai'idx  and  (iJhaVix. 

((I)  M'idllnlils,  or  elements,  wliich  chemically  form  the 
border  line  between  non-metal  luid  metal — c../.,  arsenic  and 
antimony  compounds. 

(e)  Metals  and  tlicir  salt-f — c.//.,  lead,  mercury,  copper, 
barium,  zinc,  chromium,  iron,  etc. 

2.  Organic  Poisons.  By  organic  is  understood  any 
compound,  necessarily  containing  carbon,  other  than  the 
oxides  of  carbon  and  the  carbonates,  often  of  animal  or 
vegetable  origin,  but  often  synthetical— /.*•.,  capable  of 
l)eing  made  from  its  elements.  .\part  from  artificial 
drugs  this  great  division  includes  the  active  principles  of 
poisonous  plants. 

(*/)  .lll,alniil.-<.  disti.iguished  by  being  bases — /'.'•.,  forming 
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■  alts  with  iu-i(l-.     A  most  nunierous  ehiss  represented  by, 
..<;.,  strychnine,  atrojiine,  conine,  taxine,  etc. 

'  ;,)  (ihin^siJr,,  conipoiuuls  wliich,  by  tlie  action  of  dilute 
acids  or  enzymes,  take  up  the  elements  nf  water,  and  are 
resolved,  ^'iving,  alou^;  with  other  compouiids,  always  sugars, 
..;;.,  digitalin,  hellel.orin.  amygdalin,  etc. 

(,)  .Irri'l  jinrrs  nr  y.  .s(//.^,  amorphous,  faintly  acid,  irritant 
substances,  commonly  contained  in  saps--<'.,'/.,  of  euphorbia, 

and  ranunculus. 

(,/)  Indcjinitr  j,nii(ij'l>s,  neutral  in  chemical  respects— 
..'/.,  anemonine,  cicutoxine,  picrotoxine. 

(,')  Kss>'uti(il   oils—,:;i.,  turpentines    isavim,    tanacetone 
tansy),  camphor,  mustard  oil. 

(/')  'i'.ui/fcs — (■.'/.,  ricine,  abrine,  venoms. 

{;l)  Ciianid,s,  hydrocyanic  acid  produced  in  plants  from 
<,'lucoside8,  but  also  prei)ared  in  other  ways,  and  its  salts. 

(/()  Phcwds,  hydroxy  derivatives  of  the  aron«atic  or 
benzene  hydrocarbons,  sometimes  found  in  plants— «■.</., 
tannin— but  mainly  encountered  in  the  tar  of  coal  and  wood 
distillation— <■.;/.,  carbolic  acid,  cresols. 

The  extraordinc.ry  range  and  variety  of  chemical  types 
covered  by  this  incomplete  scheme  serves  to  accentuate  the 
extreme  difficulty  of  any  correlation  of  chemical  nature  and 
physiological  or  toxic  activity.  That  the  effects  are  due  to 
a  eheniical  reaction  between  the  agent  and  the  cell  sub- 
stances, far  frnm  being  a  pious  opinion,  seems  almost  a 
truism.  Of  tlie  nature  of  those  reactions  we  are  profoundly 
ignorant  So  far,  little  has  been  done  beyond  the  recogni- 
tion of  certain  general  correlations  between  activity  and 
composition,  thus,  for  instance  : 

1.  Antimony,  closely  allied  chemically  lo  arsenic,  resem- 
bles it  in  its  effects  on  the  organism. 

2.  In  general  the  condition  known  to  chemists  as 
unsaturation  (i.r.,  the  possession  of  unsatisfied  or  uncom- 
liined  valencies  by  a  molecule,  rendering  it  able  to  combine 
directly  with  other  substances), in  comparison  with  saturation 
().■.,  wlien  all  the  valencies  are  actually  in  combination),  is 
accompanied  by  greater  physiological  activity.     In  iliustra- 


6 


VHTKIUNARV  TOXICOf.OGY 


tion,  ai-Honic  ficid  i^  satiimtcd  nwl  is  less  poisonous  tli.m 
arsoiiioiis  in-id.  wliiili  is  luisaturated,  aiul  FJirlicIi's  re- 
searclies  tend  fo  prove  that  a  n-dnctioii  from  the  pentavalent 
arsenic  to  tlie  trivalciit  arsenious  sta;;e  is  a  iiecessai  v 
precnrsor  tn  toxicity  of  the  ar.-enie  cf)mpoiin(ls ;  the 
unsaturated  hydrocarlion  acetylene  in  distinction  to  tlio 
saturated  ethane  is  poisr.nous  :  hydrocyanic  acid  is  morn 
nnsatnrated  and  more  toxic  than  tlie  su!ph -cyanides  :  the 
alcoholic  compound  hetaine  is  far  less  toxic  tlian  the 
unsaturated  and  more  reactive  hut  similarly  con>tituted 
aldehyde  muscarine. 

:$.  Amonp;  ori,'anic  compounds  similarity  of  typf  com- 
monly deiK^tes  similarity  of  etTecls,  whiidi.  however,  grow 
less  as  complexity  increase^  in  a  series  of  compounds. 
Thus  the  alcoliols  resemhle  one  another,  the  lower  heiiij; 
more  active  than  the  hif,'lier,  and  similarly  phenols  show 
general  likeness  to  one  another.  l!ut  there  are  anomalies ; 
r.fi.,  sulphonals  containing  only  ethyl  groups  lack  the 
hypnotic  effect  of  those  containing  tlie  analogous  methvl 
group. 


CONDITIONS  GOVERNING  THE  ACTION  OF  POISONS. 

A  very  large  nuuil.er  of  factor.s  determine  the  action  of  a 
poison  in  a  given  case  of  which  the  more  important  are- 
Ahnnrjitinii,  iJintriliutimi  and  ar,  iinniJutimi  in  the  organs,  and 
flnninatinn.  Minor  factors  are  the  sjirrlr.i,  wj,'  and  'ulu»iiiii- 
'■raci/  of  the  subject.  X  manifest  condition  precedent  to  all 
is  the  administration  of  a  sutiicient  quantity,  the  tn.rir  or 
Ifflial  (Itisi . 

Absorption.    -The  a]».sori.tiou  of  a  poison  depends  : 

1.  On  the  physical  nature  of  the  poison. 
1'.  On  the  channel  of  absorption. 

1.  Before  absorption,  which  re(inires  the  formation  of 
a  solution,  can  occur,  it  is  necessary  that  the  poison  be  in  a 
soluble  and  absorbable  form  when  given,  or  tb-nt  it  becomes 
modified  so  as  to  fulfil  these  conditions  after  administration. 
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TIh,  ,ius.n,is  .stutr  repres.iiit^  i\m  mo^\.  fi.isily  al)sorl);iUo  of 
uU  forms,  when  the  -iVH  entors  the  Inw^s.  The  very  rapid 
actiun  of  -u.es.  »uch  as  liydro.'Nanic  acid,  carhou  mon- 
oxide, sulphuretted  hydrogen,  and  vohitile  anasthelics-..;/., 
chloroforui  etlior  and  nitrous  (.ude-iUuatrate8  this  point. 

Sulids  lusah'lJr  in  water,  iu  dihilo  acids,  or  in  dilute 
alkalis,  in  ^^eneral  are  iu)t  |.oisonous  hy  the  alimentary 
tract.  Thus,  the  soluhle  sails  of  barium  are  very  poison- 
ous, hut  harium  sulidiate  is  insoluhlo  and  non-tosic. 
With  lead  sulpliate  the  insolubility  is  not  so  i.ronounced, 
,ind  therefore  it  has  a  definite  though  slow  toxic  action. 
Perhaps  the  host  instance  is  that  of  arsenious  oxide. 
When  the  coarsely  powdered  vitreous  substance  is  freed 
from  impalpable  particles,  larj^je  (piantities  may  he  j^iven  to 
dogs  without  bad  effect. 

Solntiniis  or  soli,U  xnhihir  in  the  body  fluids  are  easily 
absorbed  from  the  alimentary  tract,  provided  that  they  are 
not  precipitated- <■..'/.,  by  acid,  or  alkali,  or  aluumin-and 
that    thev    are    diffusible    by   osmosis—;.^.,   can    permeito 
animal  inembranes.     Thus,  a  solution  of  arsenious  oxide, 
or  of  an  alkaloid,  i.  a  readily  absorbable  and  diffusible 
substance,  but  a  dilute  solution  of  silver  nitrate  is  mainly 
precipitated  as  the  insoluble  silver  chloride  by  the  hydro- 
chloric   acid    of    si^^t"^    3"i^f'-      The    absorption    of    an 
alkaloid   is    retarded    by    the    formation    of    the    insoluble 
lannate  wl    n    tannin    is   employed    as  a   remedial   a^ent, 
and   most  of   the  heavy  metal   salts  ^ive  precipitates  of 
insoluble    albuminates    whereby    absorption    is    retarded. 
Toxines  (except  ricine  and  crotine)  are  not,  or  only  very 
slowly,  diffusible,  and  therefore  not  absorbed  by  the  intact 
nunibranes.     They  are  thus  not  toxic  by  the  alimentary 
tract,  or,  like  ricine,  act  far  less  intensely  in   this  way. 
Another  example  of  a  soluble  poison  which  is  not  easily 
absorbed  is  afforded  by  the  alkaloid  curarine.     Moreover, 
the  living  cell  wall  is  impermeable   to   certain   dissolved 
substances  — thus   to   the   magnesium  radicle,  or  ion,  in 
solution— so  that  that  metal   is    not   absorbed   from   the 
stomach  or  intestines. 
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-.    The    .•I,,.,nn..|   of   al.sorpiion   or  minmustmtio.,    ,,s   „f 
f    I- '""      T    '"'^r^'"'''^  '"  <i«^t.rnuning  the  elFects  of 

nu-l.ranr.H,/,M,y  the  skin.   ,.,  ,,v  th..  alimentary  tra^ 
"/>  hy  Huhcutaneo.i.s  or  intravenous  injection 

(.)  The  very  extensive  In'-^hly  vann.Iar  j,uhn,.,.,r,  ..... 
offers  an  excellent  chann.^l  of  ah.sorption  not  o,.Iy  fo  gases 
of  uh,eh  U  ,s  the  natural  n.ediun,,  hut  also 'of  lijui,  . 
Large  .,uantit.e.s  of  water  are  speedily  ahsorhed  after  in- 
jection ,n  o  the  trachea,  and  intrathoracic  injection  is  he 
^ost  rap.d  method  of  giving  hydrocyanic  acid. '  The  vapo.rs 
of  ana.sthet:cs.  of  alcohol,  and  of  turpentu.e,  rapidly  disp' 
their  effects  on  inhahition.  ^  «'api.iy 

All  soluhle  poisons  are  quickly  ahsorhed  in  this  way,  and 
even  fats  ni  small  quantities. 

ih)  The  intact  .kh  in  general  is  not  a  good  channel  of 
a hsorpfon  but  the  conditions  under  which^ahsor  tZm 
occur  are  of  extreme  importance  on  account  of  the  fre"  uen^; 
application  to  the  skin  of  poisonous  materials.  ,  Int 
dressings,  dips,  and  the  like.  Gases  are  certa  iily  slowl  • 
m  ::il^^  ^"^-  '-'  ^'^-^^^->  ^'-  '^".e  sigLicanc^ 

_  Water,  and  saline  solutions,  such  as  solutions  of  potas 
Bmm     iodide,    potassium     ferrocyanide,    and     stryc  i  fne 
sulphate,  are  gradually  absorbed,  but  prolonged  ^co     "e 
;-au.e<l,  and  the  method  has  no  practLl  inrportai?c'  h I 

Powuers  are  not  easily  absorbed,  and  not  at  .,11  unless 
hey  are  soluble  in  the  cutaneous  secretions.  The  skin 
has  a  naturally  oily  secretion,  the  sebaceous  .la  Is  a  e 
open  to  the  surface,  an.l  therefore  substances  in^o  ti 
of  animal  or  vegetable  tat  are  fairly  easily  absorbed  a 
for  example,  mercury,  iodides,  and  alkaloids.  But  m  nerai 
oil.  such  as  vaseline,  does  not  promote  absorptl    and 

,;.!:^,n'"":"'''  ""'.'"  ^^">-  -^-'^  «f  ^he  normal  secre- 
•  -  -  -.r  ~^uui,  11  r.,iiu„s  tiiai  media  capable  of  dissolving 
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f,it  a.v  ponetnint-siich  as  alcohol,  benzene.  t.irpontin.'S. 
nhenolH.  and  alkaline  liq-ii-ls.  The  latter  point  is  im- 
portant. An  alkali  sanonitins  a  fat  and  emulHifu-s  it,  an.l 
thu8  alkaline  ^oliiti-uH  of  phenols,  an.l  of  arsenic,  such  as 
,ire  us.mI  in  .lips,  may  penetrate  an.l  cause  dant;er  if  the 
solution  is  too  strong,  or  if  it  is  left  too  long  in  contact. 
\ery  little  arsenic  would  he  ahsorhed  from  a  solution  ot 
cMuivalent  strength  in  an  acid  li.piid. 

Ahs.n-ption  fioni  the  hroken  skin  or  from  a  wound  is 
naturally  far  more  rapid  than  from  the  intact  surface,  and. 
varvin-'with  'he  nature  of  the  wound,  approximates  to 
subcutan....us  injection.  The  difference  is  well  illustrated 
l,y  Kaufmann-.  figures  for  the  toxic  doses  of  powdered 
arsenious  oxide  for  the  sheep,  which  are  hy  the  mouth 
7.-.  grains,  and  hy  application  to  a  wound  ;5  grains. 

(,.)  The  .iUwnihui,  trart  offers  a  more  suitable  mucous 
surface,  external  to  the  body,  than  the  skin,  forming  a  very 
.-vtcnsive,  moist  surface,  covered  hy  a  delicate  epithelium, 
ind  is  the  most  usual  channel  of  absorption  of  a  poison. 
In  contradistinction  to  the  st.miach  and  intestme,  the 
membranes  of  the  mouth  an.l  gullet  are  thicker,  and 
swallowed  materials  do  not  vest  in  contact  with  them  for 
very  long,  so  that  absorption  by  this  channel  is  of  less 
;mportaiu;e  than  fr.jm  the  stomach  and  intestines. 

Among  can,inm>i  the  stomach  offers  an  acid  medium  to 
the  ingested  materials,  thus  favouring  the  solution  of 
sul)stances  sparingly  soluble  in  water,  but  yielding  soluble 
salts  with  hydrochloric  acid.  Such  are  the  majority  of 
alkaloids,  and  many  metallic  oxides—.'..'?-  those  of  lead, 
barium,  zinc,  and  mercury.  Absorption  takes  place  freely 
from  the  stomach  of  a  carnivore.  Thus,  Taylor  .luotes 
results  obtained  bv  giving  strychnine  wrapped  in  paper 
to  cats  and  dogs.  In  the  case  of  a  dog,  death  resulted 
after  some  considerable  period— longer  than  three  hou/s- 
and  'i  of  a  grain  of  a  dose  .)f  "2  grains  had  been  dissolved. 

In  the  hnrs,'  absorption  from  the  stomach  is  not  so  rapid 
or  complete    as  in  the  carnivores.     Thus,  Smith*  draws 
*     Veterinary  Physiology,'  1907  edition,  p.  17V. 
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H    an  .on  to  the  lack  of  absorption  of  stryclmine  therefron. 
;     -•   .«atun.  of  the  pvlorus.     It  ^  ..not  however,  he  .  f^  v 

1  otas,         fen-ocyunule,  gn-en  l,y  injection  into  this  vibcu. 
anerj^ature   of   the    pylorus,    h.vo    heen    found   in    the 

ah^nt!!^'  !r'r'"  «^^''^ '"--'""^  are  not  adapted  to 
absorption,   which  is  active  from  the  fourth  or   d  .estive 

soinach      Donley  and  Colin  injected  a  sol^ 

ex  of  nux  voniica   in  water   into   the   ahomasum   of 

.       .110    .   a  ter  j.y  one  ligature,  an<l  observed  symptoms 

.'ttn   i,ve.   Hud   death    after   seven,    hours.      Cnii.'^^ave 

a  ja^    0  .rams  strychnine  in  water  coloured  bv  ma,;;;^: 

:  ''""     ""^""'"^   "^    '""^^•^-   '"-utes,    when,    on 

laughter  and  pn.t-mortem.  coloration  extended  over  the 

aijotuasuni. 

Jhe   small    intestine,    c.cum.     colon,    and    rectum,    all 
abso  1,   lap.dly.   and   .pi.cker  than   the  stomachs.     Thu^ 

resul  s""'  T"'"'^  '"''  ''"  ^'"^^"  '"''^^^•"'^  >"ay  produce  its 
lesuits  .n  ..  t;  .  nnnutes. 

The  general  condition  of  the  organs  has  naturallv  ,m. 

.ntiaence  on  the  rate  of  absorption.     In  all  cases  this  is 

'-..•e  mp,d   when  the  ston.acli  is  empty  than  when  it  ,s 

u  1.        he-  magmtude  of  the  dose   as  well  as  the  nature  of 

ho  Mihstance.  is  also  clearly  an  important  factor.     It  is 

vident  that   many  varinlde^  conditions    unite    in    makin^^ 

•     nnposs.be  ,o  answer  the  highly  i,n„ortant  medico-le-.,! 

M.-t.nn.     Ilow  long  after  dosage  would  svu,p(oms  set  i,r-. 
w.h  anything  mo,-e  than  very  approximate  ac  cu.-acv. 

intioduct.on  of  poi.ons  .arely,  .f  ever,  likelv  to  give  rise  to 
i;~g..u.t,.nnmenseval.,einstudyi,,gU^^ 
<i  'in.gs,  a„,l  ,„  „„,i,,„,,,,  treatment.     The  possibilitv  of 
OSS  by  vonution  or  otherwise  is  obviated,  and,  moreover, 

Ahso,p(,o„  n.  tins  way.s  rapid  :  thus,  potassiun,  ferrocyanide 

*   l;'ror.l.  1911.  p.  10:!. 
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or  ioclMe  iniecte.1  un.ler  tl,o  .kin  of  the  fac.  of  a  horse  couKl 
-,e  foun.l  after  oisht  minutes  in  the  urine  (Colin). 

The  Mechanism  of  Absorption. -The  underlying  phy>i- 
cal  principle  governing,  ahsorption  is  that  of  ''^'"^^ 

By  o.mosis  is  un.lerstood  the  passage  of  a  dissohed  su  - 
.tan'ce    through    a    niemhrane,  such  as  parchment  or    he 
protoplasmic  cell  ^vall  of  the  living  cell,  or  the  epithelial 
layers  of  the  alim.Mitary  tract.     In  general,  only  relativel} 
,imple,  soluble,  and  crystalline  substances    such  as  salts, 
suc^ars,  and  urea,  diffu..e  at  all  easily  through  such  a  mem- 
brane.   They  are  called  rni.talhi.h.    Substances  ^vluch  are 
of  -n-eater  complexity,  ^^■hich  are  not  crystalline,  and  which 
tend  to  forr-  viscous  or  mucilaginous  solutions,  or  suspen- 
sions in  water,  do  not  osmose,  or.  at  any  rate   only  do  -o 
verv  slowlv.     Typical  of   this   class   are   starch    pro  e.us 
including  'en/vmes.    and   glue.     They  are    called   M. 
\mon-t  inorganic  compounds,  silicic  acid  forms  a  typical 
eolloid"al  solution.     In  the  light  of  these  facts  one  under- 
stuiul>  whv  proteins  and  starches  must  be  resolved  n,.n 
simpler  crvstalloids-peptones  and  sugars-before  absorp- 
tion, and  whvtoxines-.....,ot  ricine,  snake  venom-are  not 
absorbed,  or'only  very  slowly,  ''V  tlie  alimentary  mucosa 

15ut  the  epithelium  is  not  only  capal)le  of  separatnig,  hN 
the  process  of  osmosis,  the  crystalloid  from  the  colloid,  it  is 
,aJ se„n-rrn,n.,hle-i\i.t  is.  will  allow  osmosis  of  c^r  am 
substances  and  not  of  others.     This  may  be  illustrated  by 
reference  to  salts.     In  water  solution  a  salt  (in  part  and  to 
an  extent  dependent  on  the  strength  of  the  s.,lution  and 
temp^.rature)  is  split  up  or  dissociated  into  ....   w  n.],  ar. 
held  to  be  the  carriers  of  electric  charges,  and  which  d,.  not 
possess  the  ordinary  properties   of   the    atoms  or    groups 
of    which    thev    are    composed.     In    illustration,    sodium 
chloride   splits' into  ions  Na     and  CI     not  possessmg  the 
ordinary  -lualities  of  sodium   and   chlorine,  existing  inde- 
pendenllv  of  one  another,  and  bearing  charges  of  electricity  . 
positive  'on    the   metal,    and    negative    on    the    acid    ion 

respectively.  .  ,  ,^^-   . 

Too  "reat  enn^hasis  cannot  be  laid  on  the  essential  point 
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timt  the  ions  do  not  possess  tlie  ordinary  properties  of  their 
components.  It  is  only  when  the  ions  are'  discharged  s  in 
ek.trolys.s,or,n  the  course  of  a  chemical  reaction^hat  the 
ordu^,  properties  of  the  element  or  group  are  displayed 
To  M^pose,  for  instance,  that  the  existence  of  the  sulphate 
ion  SO,  in  a  solution  of  magnesium  sulphate  in  the  leist 
.Ie.ree  confers  the  properties  of  ordinary  sulphuric  cid  n 
the  solution  may  prove  most  misleading 

The  existence  of  SO,  ions  in  a  solution,  together  with 
metanoiis  sue    as  those  of  magnesium,  .inc,  a^d  .^^lil 
m  an.s  tha.  we  have  to  do  with  a  salt  solution.    In  ordinar^ 
-Iphunc    acid    solution    we    have    whole    molecules    of 

.SO,  and  ions  of  SO,  and  hydrogen,  all  in  pronortions 
le_t.m„>ed    by  the    concentration.     Similarly  with    oth 
acnds,  .s,eh  as  nitric  a.  1  hydrochloric,  in  solutions  of  ZX 

ti  elv  ";?:"  ''  ^■'"°"'-  7'  ''  -^'^3  and  chlorine,  respec- 
vel3.    Theexisence      hydrogen  ions  in  a  solution  means 

M.rSr-      "''/'T''"^-     ^''-'---1-- caustic 

utii  other  alkalis,  and  the  existence  of  alkalinity  in  a  solu 

non  IS  ajact  parallel  with  the  existence  of  OH  .-  hydroxl. 

The  simple  physical  laws  of  osmosis,  in  accordance  with 
A  Inch  a  dissolved  crystalloid  tends  to  pe-'meate  the  mem- 

s  .huLi'Tr"'  !T  '''"  ''''''  ''  ''''  ''''  concentrated 
sol  on,  adequately  accounts  foi  the  absorption  of  dissolved 
alkaloid  and  organic  poisons,  which  do  not  exercise  local 
chemical  reactions.  If  on  the  one  side  we  have  a  .solution 
ot  sti^H-hnme,  and  on  the  other  a  liquid  free  of  thit 
substance,  the  alkaloid  will  traverse  the  membrane.     If  t li 

111  be  established  when  the  solutions  on  both  sides  are  of 
the  same  strength,  but  if.  as  in  the  digestive  system,  th's 
solut.on  IS  continually  nnnoved,  the  osmosis  wi  1  go  ^n  t 
iiimpletion.  ° 

The  intestinal  epithelium  is  semi-permeable  to  some 
^Hlts,  .n,l,  for  example,  will  not  allow  of  t!ie  passage  of  ,be 
magnesium  ion.    This  metal  is,  therefore,  not  al,.„-bed  fron 
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the  alimentary  tract,  and  con^;e<luently  exercises  different 
effects  when  given  by  the  mouth  than  when  injected. 
Similarly,  zinc  is  not  at  all  readily  absorlied. 

The  case  of  the  action  of  the  heavy  metal  salts  is,  how- 
ever, more  complex,  and  attempts  have  been  made  to 
account  for  their  general  irritant  i-ffect  in  the  light  of  the 
theory  of  ionic  dissociation. 

AVlien  the  salts  of  the  heavy  metals— .•.//.,  lead,  silver, 
mercarv,  copper,  zinc -come  into  contact  with  the  proteins 
of  the  cells  and  cell  walls,  for  the  most  part  they  form  an 
albuminate  of  the  metal,  which  is  insoluble,  or  soluble  only 
in  excess  of  albumin. 

The    general    reaction    for   an    albumin    of    feebly    acid 
characte^r  would  be,  taking  the  case  of  a  sulphate- 
Metal,  804^-11,  alb.  ^TTZ^Metal-albuminate  +  ^n    +S0,; 

;., .,  there  would  be  formed  metal-albuminate  and  sulphuric 
acid,  more  or  less  completely  ionised  according  to  eoncen- 
trati'on,  the  whole  being  a  reversible  reaction,  since  the 
albuminate  is  decomposed  by  excess  of  acid.  The  irritant 
effect  is  ascribed  to  the  acid  thus  liberated. 

Irritant  effects  cannot  be  held  to  be  solely  due  to  the 
degree  of  ionic  dissociaticMi.  Were  this  alone  responsible, 
ihe  greater  the  ionization  the  greater  the  irritation,  m 
accordance  wherewith  the  alkali  nitrates,  chlorides,  and 
sulphates  ought  to  be  more  irritant  than  the  c<jrresponding 
salts  of  copper,  which  is  not  the  case,  although  ionic  dis- 
sociation is  more  complete  with  the  former  than  the  latter. 

A  possible  explanation  of  some  value  is  to  be  found  in 
the  fact  that,  with  the  heavy  metal  salts  as  a  class,  a 
different  type  of  dissociation  occurs.  That  is  hiplmli/tir 
,h,s.>riatin,'i,  which  means  that  water  decomposes  the  salt 
into  oxide  and  acid,  as  may  be  illustrated  by  reference  to 
zinc  chloride  :  thus — 


ZnCl.,  +  2H,0 


Zn(Oin,  +  L>IICl. 


The  extent  or  degree  of  hydrolytic  dissociation  is  gener- 
ally small,  and   the   reaction  is  reversible— !.-•.,  for  every 
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O'lu-eiitration  aiul  temperature  there  will  be  a  given  pro- 
jiortionality  between  the  four  components  of  the  system. 
Ji.ydrolytic  dissociation  of  the  type  sliown  is  indicated  by 
tlie^  marked  acidity  of  the  solution  to  litmus  and  other 
indicators. 

The  kinds  of  salt  liable  to  sutler  hydrolytic  dissociation 
are— (1)  Salts  of  weak  bases  and  strong  acids  showing  acid 
reaction— <•.,/.,  heavy  metal  chlorides,  nitrates,  and"  sul- 
phates :  [-D  sails  of  strong  bases  with  weak  acids,  showing 
alkaline  naction -,•,./.,  carbonates  of  the  alkali  metals" 
(•"!)  salts  of  weak  bases  with  weak  acids— <../.,  the  organic 
acid  salts  of  the  heavy  nutals,  such  as  zinc  and  lead  acetates. 
Tlie  reaction  of  such  heavy  tnetal  acetates  is  feeidy  acid. 

It  seems  not  unrca^onaole  to  associate  irritant  efl'ect  with 

hydrolytic  dissociation.     A  solution  of  zinc  chloride  contains 

a   fair  pioportion  of  free  hydrochloric  acid,  and,  similarly, 

tlie  sulphates  contain  free  sulphuric  acid.     In  supjjort  ma'v' 

be   adduced    the  well-known    fact    that   the   double    alkali 

chk  and    sulphates— r.,/.,    potassium    zinc    sulidiate, 

potL       .  .'^  copper   sulphate,   potassium   zinc  chloride,  are 

less  irritant  and  are  also  less  hydrolysed  than  the  normal 

sulphat<'H.     On  the  other  hand,  mercuric  salts  are  feebly 

hydrolysed  and  also  feebly  ionised,  yet  thev  are  irritant,  or 

<'ven  corrosive,  a  fact  which  well  illustrates  the  danger  of 

ascribing  to  any  one   property  an  eifect   which  is  jointiy 

due  to  several  factors,  the  chief  of  which,  in  the  case  of 

mercury,  appears  to  be  the  facility  with   which  it   forms 

compounds  with  i)roteins. 

Rut  considerations  of  this  ki)id  help  us  to  understand 
why  the  double  salts  the  salts  of  tlu;  weak  organic  acids 
and  the  metal  albuminates— are  more  or  less  devoid  of 
irritant  properties. 

The  formation  of  albuminates  and  their  degree  of  solu- 
bility in  excess  of  protein,  or  in  salt  solution,  are  very 
important  factors  as  regulating  the  penetration  of  metals 
mto  the  cells  and  tissues,  and  tlu  speed  of  their  absorption 
into  the  circulation. 

By  whatever  clicmical  and  physical  jiroces-^^  Hie  liheia- 
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lion  of  free  acid  from  an  iirilanl  tall  takes  placw,  the 
modern  htaiulpoiiit  of  iihysiology  enables  one  to  conceive  of 
the  mechanism  of  its  action.  lJrou;;ht  into  .i  normally 
alkaline  niedimu,  the  acid  slinuilales  the  cells  to  increased 
alkali  secretion  in  order  to  counteract  the  acidity.  Similar 
considerations  hold  for  the  intr(KUiction  oi  alkali  hito  a 
normally  acid  medium.  This  reijuires  increased  circulation 
of  blood  and  increased  cell  activity,  and  whilst  tonic  when 
small  quantities  of  acid  are  concerned,  the  ellecl  become!-. 
Toxic  with  larger  quantities. 

Distribution  and  Acctimulation.— It  may  now  be  re- 

;4arded  as   fully  establi.-^hed    that    all    iioison.-,    .-ave   those 

which   act    by    the    fornuition    of    groas    lesions    resultant 

upon  the  destruction  of  the  cells  (strong  acids  and  alkalis), 

L-ausing  death   by  shock,  exercise    their    effect.-,   oidy  after 

entrance  into  the  general,  and  in  particular   the  arterial. 

e-iruulation.      In  a  few  cates.  such  as  tho.se  of  arsenic  and 

hydrocyanic  acid,  these  poisons  may  actually  be  detected  hi 

the  blood  after  administration.    The  fact  that  most  poison.-, 

cannot  so  he  detected  is  merely  due  to  the  lack  of  suiliciently 

retined  chemical   methods  of   separation   and   recognition. 

Thus,  atropine  produces  its  remote  mydriatic  eti'ect,  though 

it  could  not  be  chemically  detected  in  the  blood  or  nervous 

tissue.    For  this  reason  a  characteristic  physiological  elfect 

often  constitutes  a  better  test  than  a  chemical  n-action. 

Before  the  poison  absorbed  by  the  abme-mentioned 
channels  can  reach  the  capillary  system  and  cells  uf  the 
body  it  must  traverse  the  liver  and  lungs,  which  thus  play 
a  protecli*e  role.  Sulphuretted  hydrogen  may  lie  intro- 
duced by  the  rectum,  in  doses  considerably  greater  than 
those  which  j)rove  fatal  on  respiration.  After  such  ad- 
nhnistratiou  the  bloud,  arriving  at  the  pulmonary  mucosa, 
and  carrying  the  dissolved  gas,  abandons  it  to  the  exhaled 
air,  in  which  it  may  be  detected  by  the  smell,  and  by 
blackening  a  juiper  soaked  in  lead  acetate  solution. 

The  liver   arrests  most   metals,   phosphorus,  and  many 
alkaloids,  so  that  on  arriving  thereat  in  the  portal  system, 
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'Aveai  part,  depending  on  tlie  .luuntity.  may  I,e  lield  Lack 
from  the  blood  stream.     Tl,^.  activitv  of  the  Hver  in  this 
respect  appears  to  ho  proportional  to  its  glycogen  content, 
for  when  tnis  is  reduced  the  liver  no  lor.ger  arrests  the  dru- 
and  a  very  much  smaller  dose  than  tlie  normal  may  he  toxic' 
Some   substances-.,,,.,    salts   of   sodium    and    potassium 
alcoliol.  and  <ligualis— are  not  arrested  hv  the  livoi-.     Metals 
are  stored  i,i  an  unknown  condition,  possibly  as  albuminates 
in  the  hver.  and  many  unstal>le  poisons  are  modified  •  ,„' 
ummoni.    is    converted    into    urea,    and    some    alkaloids 
oxidised,    so    that    tlie    liver   does   not   exercise    a    merelv 
passive  function  in  its  protective  capacity.     The  condition 
as  to  health  or  disease  of  this  organ  is  thus  of  importance 
since  when  the  glycogenic  function  is  low,  little  arrest  of  •i 
poison  will  occur.      It  is  chiefly  in  the  liver  that  an.n.ula- 
t>on  takes  place.     Besides  metals  a  few  organic  poisons, 
notably  digitalm,  helleiK.rein,  and  strychnine,  are  cumula- 
tive, although  not  necessarily  stored  in  the  liver.     To  desig- 
nate   a   poison    as    cumulative    does    not    endow    it    witli 
exceptional  properties.     The  only  ditVerence  between  such 
and  ordinary  drugs   is,   that  elimination  is  slower  in   the 
former  than  m  the  l.tter,  though  both  may  be  stored      The 
difference  is  of  degree,  not  kind,  although  important  from 
the  practical  standi-uint.     The  .udden  display  of  symptoms, 
after  more  or  less  prolonged  dosage,  means,  liien,  that  elimi-' 
nation  has  not  kept  pace  with  absorption,  or  that  absorption 
has,  through  -  uie  cause  become  more  active,  or  elimination 
less  so. 

Elimination. -Poisons  may  be  divided  roughly  into  tho^e 
which  are  slowly  (cumulative)  and  those  whicirare  rapidly 
ehmmated.  \  In  tlie  tirst  category  we  have. as  the  most  impor- 
tant examples,  the  metals,  which  are  arrested  chiefly  by  the 
hver.  From  that  organ  they  pass  of!  in  part  by  tlie  b'loo.i 
but  mostly  by  the  bile.  From  the  bile  a  portio'n  may  pass 
into  the  faeces,  and  a  portion  1,..  reabsori)ed  and  carried 
back  to  the  hver,  thus  establishing  a  gastro-hepatic  circula- 
tion (Claude  Bernard). 

■\r--, »    „f  .1,.    -    .•  ,  _ 

-•=•-•  •-   v:   .-..-c   i.-oiboi,^,  nuut-\ei,  do  not  accumulate,  antt 
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.li.uiiiHtion  starts  iiiuuetlialely  uft.'i-  absorption.  This  i^ 
cspeciiiUv  true  for  volatile  poisons  like  hydrocyanic  acid, 
alcohol,  and  the  like,  which  are  eliminated  in  j^reat  i)ropor- 

tion  hy  tlio  liins!^. 

All  the  excretory  channels  are  concerne<l  in  elimination,  ' 
but  the  most  important  in  thiri  resiiect  are  the  kidneys. 
The  milk  is  a  less  important  cliannel  of  elimination.  The 
skill  also  plays  a  part,  and  the  l.eneticial  effects  of  druys  are 
ii>  many  cases  attributable  to  their  local  excretion  --.,'/..  "i 
balsams    throut^di   tlie   lan^;s,   and  of  arsenic  tlu-ou-h  the 

-kin. 

Tbi  tinu-  idcei;  in  eliminatiim  varies  very  ,L;re'tly,  is 
most  rapid  with  volatile  aseiils.  and  ya-nerally  is  nuick'-r 
after  injection  than  after  in^j^estion. 

An  instructive  anil  important  example  rc^ardin;:;  arsenic 
is  ;4iveH  by  T,i\i"r.  Tlio  maxi.uum  ot  arsenic  in  the  liver 
was  allained  in  lU'teea  hours  after  ingestion,  viz..  2  grains 
t(i  ;3',  pounds  :  after  fourteen  da,\s  the  proportion  was  O'lT  ; 
and  after  seventeen  day.-,  nil  ^Cieoghegan;.  Valuable  as 
^uell  data  are,  they  must  on  no  account  be  taken  to  be 
gditral  and  i)recise.  They  only  serve  tn  illustrate  the 
relative  si)eed  of  elimination,  which,  in  a  given  case,  will  be 
modified  in'  such  factors  as  dosage,  condition  of  the  subject, 
and  other  circumstances. 


VARIATIONS  OF  ACTION  DUE  TO  SPECIES. 

Wide  differences  in  reaction  towards  a  giv--i  poison 
are  noticed  in  comparing  the  various  species  with  one 
another.  In  part  these  variation.-  are  explicable  on 
anatomical  and  physiological  grounds,  though  by  no  means 
always.  The  differences  in  the  digestive  apparatus  and 
in  the  nervous  system  serve  to  account  for  some  variations. 
In  ruDiinants  ingested  poison  is  immensely  diluted  in  tbr 
rumen,  is  distributed  evenly  on  rumination,  and  in  general 
i>  absorbed  nmre  slowly  than  in  the  horse  or  carnivore. 
This    atTords    greater    opportunity    tor    eiimination,    ami 
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.icc-oiints  imrtiuUy  for  ihv  usually  hi^'h  <lt-reo  of  resistance 
of  the  ox  and  <;oiit. 

The  relative  stage  of  .levelopmeiit  of  the  nervous  Hvsteni 
-reatly  atrects  the  .losa-e  an.l  action  of  many  .IriK's  in 
ijlubtratinn,  the  dog  is  more  susceptihle  to  niorplii.u.  than 
the  rahbit  and  less  so  than  man.  Morphine  acts  as  an 
h.vi.notic  on  man  and  the  .log,  hut  as  an  excitant  and 
eonvnlsive  on  the  cat,  goat,  pig,  ox,  and  horse. 

But  some  variations  cannot  easily  b.'  explained  on  such 
considerations.  Thns,  t]>e  ox  is  considerahlv  more  sensitive 
to  mercury  and  lead  than  tlu:  horse:  the  ra"hhit  is  insensi- 
tive to  atropine  :   l^irds  will, stand  largr.  doses  of  strychnii.e 


VARIATIONS  OF  ACTION  DUE  TO  THE  INDIVIDUAL. 

Ag-e.-As  a  rul..,  yo,n,g  animal,  are  more  sensitive  than 
atlults.  I)ut   the  vouu"  cat   i<  l*.-;^  >;m.;..,  >,f,i  i     .  \  ■ 

■         "o  L,u    ,.     i(r.>    Ml^ccptlhle    to    llKn'plline 

■iian  tlie  oul,  and  young  mimals  are  less  atlected  hv 
strychnine  ^lian  older  one.s  (hi  tl,..  other  liand,  accordm'.^ 
to  iM-nhner.  whilst  a  dog  of  ten  y,.ar>  ean  resist  1-7  .rram; 
of  simtonn.e  per  kilogramme,  (•-  grammes  p.r  kilouramn... 
will  kill  a  doo-  of  a  few  weeks  old. 

Idiosyncracy.  Suhjectsappareutly.imilar  m  all  .vsp.ets 
often  dopl.y  great  div.rMty  u,  ivlati-m  to  a  dnn-  Tin.' 
strychnine  sometimes  ,,-  danger., us  in  ordinary  nie.lieinal 
doses  to  dogs,  on  accunn  ot  uhid,,  as  al>o  hy  reasmi  of  the 
accumulation  due  to  taniy  elimniatinn,  ,lo>ag..  of  dii.  dru- 
"Ught  to  he  ke]it  down. 

In  poisoning,  where  ,i  large  overdose  is  almost  always 
given,  there  is  not  so  much  room  for  the  display  of 
idio>yncracy  as  in  theiMpt-utic  treatment. 

Other  factors  of  t.,leraiice  and  hahituation  do  nr.t  .,1  ,y  , 
significant  part  in  toxicology  on  the  same  ground^  of  the 
large  dose  commonly  givni.  JJahituation  is  displaved 
t^^vards  nervous  poisons  m  man-,,,.,  opium,  nicotine, 
alcohol,  and  prohaMy  also  towards  arsouie,  of  which  tin, 
'-^'iua,.u.,.rs  of  S.yna  -at  relativ-dy  large  (luantities.     The 
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.Hiestiun  iis-  regards  animals  assumes  interest  in  view  of  the 
tact  tliat  cases  of  iidisoning  \t\  the  local  iiojponous  plants 
do  not  often  occur  amont^st  animals  hred  in  a  particular 
locality.  J5ul  il  is  almost  certain  that  is  due  to  their 
.ivoidance  of  the  dan^'crous  heri).  When  frosli  stock  is  put 
"il  the  land,  tht- anim.ils  fat  in<liscriminately,  and  poisoning 
occurs. 


CLASSIFICATION. 

The  rational  basis  of  cla^sitication  is  tliat  of  physiojoL'ical 
.ictinii,  hut  uiifortuuiieiy  no  satisfactory  scheme  is  avail- 
ahlf.      In  many  cases  ihe  action  is  complex  :  thus  there  may 
he  local  (-tfrits  and  !,'ener,il  etl'ects,  as  with  ammoin'ii  and 
.iconitiiie.     There  may  he  much  overhiiijiin^  as  I'egardsthe 
centres  acted  upon,  making  it  dit'licult  to  assign  a  particular 
poison  to  a  particular  class.     The  course  of  jioisoning  hv 
a    plant    i>    always    complex.      In    the    majority    of   cases 
poisonous  plants  owe  their  activity  to  alkaloids,  which  act 
.ifter  absorption.     At  the  same  time  on  account   of  other 
components     acrid  juices,  oils,  and  the  like)  they  exercise 
irritant  ett'ects.     The  effects  of  a  large  jioisonous  dose  are 
not    necessarily    similar    to   those    exercised    hy    moderate 
therapeutic  administrations. 

A  useful,  if  hroad,  distinction  may  \>e  made  between  — 
(li  corrosives,  cii  irritants,  (:{i  non-irritant  nervous  poisons. 
( '(irnisircs  owe  their  action  to  their  concentration,  and  are 
represented  by  the  strong  mineral  acids  and  alkalis,  phenols, 
and  very  concentrated  solutions  of  many  salts.  A  poison 
acting  as  a  corrosive  in  a  concentrated  form  may  have  an 
entirely  diti'erent  action  in  a  diluted  condition.  Actual  de- 
struction by  water  abstraction,  iiy  decomposition,  and  solu- 
tion of  fats  and  proteins  in  the  living  cell  mark  the  et't'ect 
of  a  corrosive. 

Irhtdiits  so  modify  the  cell  as  to  disturb  its  normal  course 
of  metabolism,  ultimately  causing  inflammation.  The 
irrit;L!'.t  effect  is  L'eneral.  not  h»|inrr  limited  to  sneci-il  cells 
of  the  orgaiiiam,  aiid  poisons  having  ,i  wide  range  of  activity 
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iu-e  the   i.n.topIasnuV   poisons,   sudi   us  mercunV  clilori.Ir 
ph.iiol,  and  liydrncvaiiic  iiciil. 

AmoM-  iniliim^  ;iro  inclii(l«,|  typirullv  the  salts  of  tli,. 
!.e.ivy  nieUils.  Imi  a  uill  Ik.  ivineml.,  ,v.l  that  to  an  imtai,; 
etfecl  may  niwn  l.e  u,l.le,l  u.ivoih  ftlect.-.  |..a,]i„,T  t„  ,|,, 
(iesipinaunn  ot  ..,v„/„.,,;-,7„„/  ,i,,,,ii,,,i  ;„  p.-aciic-e  to"so  nuuu 
ve-etal.Ie  i.oison>.  An.l  -imilarlv  u,tl,  tiu-  niKals  tli.Mv 
must  l)e  .li.stin-iiislied  thr  local  irritant  ..Herts  and  tlu- 
general  efleets  i)rodiiced  after  ahsorpiiMii. 

.\nn-unt,n,t  urrrons  ,,.n,„„.<  may  !„•  dist  in-iiislKMl  ao- 
cordni-  to  the  centre  arted  ii|.mi;.  Local  eilVct.  are  nn- 
.si-niticani.  and  mdy  after  ah.„r|,tion  do  .syuiptoms  .set  in. 

A  tan-iycnmidet..  s(n-v,.y  of  poi.uns.  arran-e.i  according 
to  then-  pIiy-i,.|uL;i<Ml  ,  licet,-,  is  thai  ot   Kuhmeau  : 

Ha'matic,  actin-  on  hI,M,d  corpuscles  :  Cyanides,  phos- 
phorus, arsenic.  iiJcdK,!.  carh-.n  nionnxidc.  sul- 
phuretted hydrogen. 

Haniatic.  acting  on  plasma  :   Silvei-. 

Nciirotic.  paraly.so-motor  :  Curarine.  acnitine.  conine 
cicutoxin. 

Neurotic,  spinal  :  Strychnine,  cantharidi-i. 

Neurotic,  cerehro-.^pina!  :  Chloroform,  ether,  morphine 

Muscular:   Solanacea ,   digitalis,    veratrine,   antimnnv, 
potassium,  copper,  lead,  mercury,  zinc.*^ 

The  chemical  classilication   depends   on   the   most   con- 
venient routine  followed  in  an  analysis. 

For  analytical  purposes  we  class  poisons  as  follows  : 
('/)  Volatile  poisons-/....  those  which  may  he  distille.l 
either  from  an  alkaline  or  acid  s,)lntion,  com- 
piisiiig  phosphorus,  hydrocyanic  acid,  carbolic 
acid  and  its  allie>,  essential  oils,  alcohol,  chloro- 
form, ammonia,  conine,  and  nicotine. 
(/')  >retals  and  metalloids:  Lead,  mercury,  arsenic, 
antimony,  copper,  zinc,  chromium. 

*  According   to   more   recent    opinion,   it   is   .lonbtfu!  wiifthr.-  t!-- 
uietais  sliould  be  iacluded  ill  tliis  section.  ' 


INTllODrCTION 


31 


,,)   ViwA,  or   non-vohitile,  iMses  and    arid^  :    <  tuistic 

alkiilis,  mineral  -.icuh,  oxalic  acid. 
('I)  Fi\tMl.  Ml-  noii-v()l;itilp.  organic  poison-  :    Tlie  alka- 
loids and  ^lucosides. 
Fiirtlier  details  rrj^ardin^;  lliis  Mihject  will  Ui  given  in  a 
l.iicr  section. 

COMMON  CAUSES  OF  POISONING. 

It  will  1)6  advantageous  to  refer  at  this  point  to  houie  of 
the  more  usual  causes  of  poisoning,  although  further  details 
will  be  given  for  each  purticular  poison  later. 

Poison  is  nearly  always  conveyed  in  food  or  water. 
I't.isoning  liy  suhcutaneous  injection,  though  more  certain 
and  less  easily  proved  hy  analysis,  is  unknown  as  a  malicious 
practice,  and  when  it  happens  is  tlie  result  of  an  accident 
in  treatment. 

Malicious  poisoning  is  generally  done  hy  means  of  poisoned 
food,  and  affects  chietiy  dogs,  foxhounds,  and  foxes.  The 
agent  is  almost  always  an  accessil.le  poison,  such  as  a  rat 
paste  or  powder,  and  in  the  majority  of  cases  strychnine. 
It  should  he  remembered  as  regards  foxes,  for  which  a 
comnuni  bait  is  a  poisoned  rabbit,  thai  it  is  no  offence  to 
kill  A  fox.  but  that  the  exposure  of  poison  above  ground 
constitutes  an  offence. 

The  malicious  poisoning  of  the  larger  animals  is  fortu- 
nately rare.  01  accidental  poiscming  the  ox  is  the  most 
frecpient  victim:  this  no  doubt  on  account  of  its  feeding 
habits.  This  animal  is  an  indiscriminate  feeder  in  com- 
parison with  the  horse  and  sheep.  All  our  experience  tends 
to  the  conviction  that  the  greater  number  of  cases  of 
poisoning  of  cattle  are  the  result  either  of  gross  careless- 
ness or  culpable  ignorance. 

Sheep  dii)s  either  in  powder  or  solution,  and  weed- 
killers, are  too  often  left  exposed  where  animals  can  get 
them  :  troughs  of  solution,  or  water-carts,  are  left  for  weeks 
overlooked  or  forgotten.     Very  often  a  long  and  painstaking 
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»«.rK  oal...  in-  cattle,  and  ,'onH-ally  contains  lea.l,  thou.l, 
«.^nc.,,,....a.-senitois,.ft..„s.l.  I'aint  tn.  a^  leftln 
lit'ldH      iHu.t    sp|,,sl„.  an.    not    removed       Kofu..   ,s   fr,. 

o,.,.,,,-.-,.  1  ,  -^  L'ase  .,t  lead  poisonin- 

;,""  '■'•^•'■''^'•^-  ''""  ^<'  "'•'  t.'.Taulin.  cnsted  w.h  od 
l"i''t.  stnpped  Irom  .-,  roof  and  tl.nnvn  into  a  field. 
_  i>Hllet  .plashe.  I.ue  ea„se,l  i,  ad  poisonin;,-.  and  tl,.. 
>'iipn-nati(.n  of  |,erl.aj;e  will,  l.ad  and  other  metals  on 
•^'•'•--ntof  smelt,,,,' and  sin>ilar  op,.,-atioMs  sometimes  lea.l. 
to  cnroinc  poisoning'. 

Water  is  le~s  often  the  vehicd...  In  .pite  of  the  consider- 
ahle  soluhilityof  lead  and  /inr  in  rani  water,  it  is  not  likely 
tliat  a  very  lar-e  ,,uantity  of  poison  wnid.I  he  taken  in  this 
way.  so  (!-,at  acute  poisonin-  from  this  cau>(.  is  rare.  On 
the  otlier  hand,  rlironie  poisoning  niav  ]iapp,-n 

Another  prn|,fi(.  sranve  ..f  tronhle  i^  the  inveterate  hahit 
of  dosnii^  tlie  animals  eomm(ai  to  so  manv  attendants  and 
oven  owners,  who  nu\dit  he  presumed  to  pos.se.ss  more 
jnd-ment.  Wholesale  administration  of  condition  powders 
■ind  .alts  always  does  more  harm  than  -ood.  and  often 
destroys  life. 

Vesetahle  p,)isons  are  m(M-e  lik,  ly  to  he  .;aten  hv  animals 
in  the  sprmu  and  early  sunnuer.  when  the  tender  jTreen 
food  IS  especially  temptin-  alter  ,i;e  winter  fodder,  _.  ;n 
a  dry  season,  when  herha-e  is  scarce  in;  the  acorn 
poisonm-  of  llMli.  Fortunately  manv  poisonous  plants 
contain  less  |.oi.on  in  the  younjj  than  in  the  mature  state, 
hilt  this  rule  is  ,M,t  general.  I'or  instance,  certain  cyanide- 
pro.lucing  plants  are  more  poisonous  in  tlie  earlier  than 
the  later  stau'es  of  growth. 

J'oisonoii.  plants  in  general  display  great  variation  of  the 
proportion  of  peis..n.  Two  conditions  of  signiticance  both 
tend  to  modify  the  poison  content.  They  are  latitude  and 
cultivation. 

In  higher  latitudes  plants  of  the  <ame  .snecies  qvo  .-.[-=, 
less  poisonous  than  in  lower  and  warmer%ituations  :  for 
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exa.u,>U..  the  aconU.  :u.a  .hnrry  bm-.l.     Tho  -1.  i.  not 
.,l„„lut<'-  tlius  rl.n.lo,lHiar..n.  venvinuu,  and  tlir  hellfhon.H 
'■UT  il,mii>lun;;  iuul  .l.m-iTou.  in  Alpniu  .lihlncls.    A  scrutiny 
of   ilir  ai.tnliulinn  of   poisoimii.   ^liinU   n.  (Irwit  lintam. 
,„„,,v,,r,  soon    sulisfu.s  on.  iluvL    tiny    ire   less   numerous 
,u  S.otl.n.l   than   in    Kn-Li..!.  iind   in   ih..   Uai.r  country 
jHore    uftrn     found    in     the    .otUli     ihan     ni     tho     north 
I'oisonous  i.hinls   iire    i.arlicular'y  common   m   rocky   and 
,»-id  districts,  especially  near   the  sea.     One  .s  struck  ».y 
the  profusion  of    S.J.nnnu   Julnamin,   and    unmn^,  of  hw'- 
„  „,„„„s,  and  of  the  horned  or  sea  popi-y  m  the  mora  sandy 
coast  localities  of  the  South  of  lln^land. 

A.  regards  warmer  latitudes,  poisonous  plants  are  hotli 
more  nunierous  and  usually  more  virulent. 

\s  to  cultivation,  thi>  is  well  kn.nvn  to  lead  to  a  diminu- 
tion in  tlu!  seneratioxi  of  pois(Mi  hy  a  plant.  Since  the 
presence  of  poison  is  no  douhl  a  measure  of  natural  protec- 
tion one  miderstands  how  this  occurs;  for  Nature  never 
wastes  ener-v.  and  when  the  preservation  of  a  species  is 
assured,  there  is  no  need  to  elaho-'ale  poison.  An  excellent 
instuicp  is  the  I'hnsroliis,  ov  French  hean,  which  is  harm- 
less whilst  the  uncultivated  variety,  /'//.rso./«<s  hunilus,  con- 
tains a  cyanogenetic  -lucoside.  Aconite  is  another  species 
who-e  poisonous  properties  diminish  on  cultivation. 

The  hemlocks  are  often  eaten  by  cattle,  and  both  cattle 
an.l  iiorses  fre^uentlv  crop  overhangin-  growths  ol  yew. 
rhododendron,  aconhuni.  and  other  plants.  The  throwmg 
of  "arden  clippings  over  the  fence  is  a  common  cau^e  of 
disaster.  Those  responsible  ought  to  remember  that 
common  garden  shrubs  and  llowering  plants  compriMs 
many  poisonous  species,  and  it  would  be  a  safe  rule  to 
regard  all  as  dangerous. 


KINDS  OF  POISONING. 

The  course  of  poisoning  follows  three  types— acute,  sul)- 

acute,  and  chronic— dependent  on  the  dosage.  ^ 

Ariite  p<)}siihuiii   nuiniiesto   the    iuleusc    syuiptuiiio,  ;r:iu 
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i.ipid  (leiioiKjiueiit  iuiil  iei-miii;iti(in  conse(iuenl  on  tlie 
liikiii^  of  a  large  dose.  Thus,  with  irritant  poisons,  there 
inay  he  hurninj,' sensations,  nausea,  vomiting  (when  possihlei. 
ahdominal  pain,  diarrlnra,  vertigo,  and  evidences  of  collapse  : 
nith  nerve  poison-,  unrest,  exeiteuunt,  deh'riuiu,  tremors, 
convulsions,  difticu't  respiration,  ryanosis,  paralysis,  coma, 
and  the  like. 

Sidionitr  pinsoiiiihj  results  from  smaller  doses,  and  dis- 
l)iays  the  same  train  of  symptoms,  less  rapidly  developed, 
less  violent,  and  more  protracted,  extending  over  days  or 
even  weeks  with  eventual  recovery  or  death. 

Chnunr  puis<niiu;i  resulting  from  the  accumulated  effect 
iif  rei)eated  small  doses,  each  inadequate  to  the  production 
of  serious  symptoms,  is  not  connnon  among  animals. 
<.reat  diti'erences  may  ajipear  witli  one  aiid  the  same 
poison  as  hetween  the  acute  and  chronic  forms,  as,  for 
instance,  in  phosphorus  poisoning  in  man.  Chronic  lead 
jNiisoning  in  animals  is  marked  hy  persistent  colic  and 
coiistii>ation.  and  sometimes  the  formation  of  a  lilue  •  lead 
hne'  on  the  gums:  nervous  synjptoms  are  paralysis,  con- 
vulsions, coma,  and  muscular  wa>ting.  and  general  debility 
ind  eiiuiciation. 


•® 


DIAGNOSIS  OF  POISONING. 

Any  case  of  sudden  illness,  or  death,  especially  following 
on  a  meal,  or  ;ifter  liipping,  is  ccuuuionly  held  to  he  one  of 
jioisoning.  This  idea  is  not  l»y  any  means  invariably  right. 
It  can  only  he  verified  i)y  a  full  post-mortem  impiirv, 
observation  if  the  symptoms  and  history  of  the  case,  and 
chemical  analysis  of  the  organs.  Hut  when  one  or  two 
animals  are  >uddenly  sei/ed  with  \iolent  symptoms,  the 
presumpti.m  of  poisoning  has  sutHcient  justice  to  make 
a  j)Ost-mortem  and  analy.^is  desirable.  This  is,  perhaps, 
even  more  tiue  when  each  of  several  animals  known  (as  so 
commonly  occurs  to  mf)Ve  aiiout  and  feed  t  'getlier  are 
ec]ually  aHec-ied. 
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It ,-  ,u,mifest!v  .luitu  iDii.o>.il.le  m  .taW  ^^en.ral  sy.nrtum< 
l,v  means  of  ^vhie■h  a  case  may  l.e  di.  ,;nosed  as  one  -, 
p.isonin.'.  Nevertheless,  certain  observations  on  the  chief 
.vmnton^s  produced  hy  common  pui>ons  may  be  of  vahie. 
'  („,  ihnn^Mni  symptoms  comprise  -Salivation,  foamin^s 
colic  retchln-,  vomition.  pm-^.tion  (^vhich  may  be  bloody), 
hlondy    extravasation    of    the    month.    tonMue.    ]aNvs.    anrl 

fauces.  .  .1.1,. 

,/,)     ,-nr„lot,.ra     symptoms     comprise— .\ccelerated     oi 

.vtarded    throbbm^;    or    feeble    heart-l>eat  :    hard     nnper- 

,,,l,tiblo  Mr  weak,   irn-ular   pulse:   old   or  hot   dry  skin: 

sweatin;^.  , 

,.,  ll,si,i,ah,rii  >vmptoms  eoiupri-e-Accelerated.  re- 
,;u-ded.  intermittent  breathing,  witli   groanin-.  rattling,  ov 

,  /,  Uo/,.,-  svmptoms  comprise  rremblh.g,  .puvering, 
..ramp,  stitVne^.^  or  twisth.g  nf  the  neck,  Inckn.g  of  jaws, 
epileptiform  or  convulsive  seizures,  paralysis  of  the  hind  or 
all  the  limbs,  loss  of  teeling  or  great  irntabihty  of  the  skn-.. 

^,,  ,:;rhnd  svmptoms  compris. -Fear ;  shrinking  on 
ai^turbance:  frenzy  and  delirium,  or  dejection;  hanging  of 
,!u.  head  :  drowsines.s  ;  loss  of  sensibility  and  coma. 

^  ,  ,  Other  svmptoms  are  contraction  or  dihitation  of  tlie 
,upil,  the  eve  being  protruded  or  retracted  m  orbit :  ahxed, 
.nixious  look:  staring  coat:  su^peiiMon  of  lactation,  le- 
pres=ion  or  incontinence  of  urine,  wliich  may  contain  blood 
albumin,  bile  or  excreted  substances,  such  as  phenol 
derivatives  in  carl.d  •  poisoning.  The  bivath  also  may 
c.nntain  recognisable  traces  of  volatile  substances,  especially 
hvdrocvanu-  acd,  and  the  mucous  mendn-aiie  of  the  nioutli 
i.uiv  sliovv  .  haractt  ri»tic  >taiiiing  or  erosion. 


)  • 


TREATMENT. 

Smce  tht  particular  iioison  causing  a  given  ilhiess  is 
■asuallv  unknown,  it  becomes  important  to  attempt  to  answer 
,he  question,  What  >hould  be  done  in  a  case  of  suspected 
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//,../•,  i„,i>.nu  l,ri,ri  tal.ni.     The  all'ected  anim 


le  same  source  of 


poison  ou;^ht  to  lie 


put  into  a  .-afe  place,  and  the  food  chan-ed.     Onlv  I 


and  safe  food  and 


:no\vn 


vater  of  proved  parity  [<i<l  lih.)  should 


•e  otl'ered.     Samples  of  suspected  food  and  water  ou^l 


he  Laken.     As  f 
uuworried. 


it  to 


ir  a.- 


s  possible,  keep  the  patient  (piiet  and 


/ 


'r>  /■(  til     <liisi,rjltin,i^     III-     i;  iiii, 


'^hill     <■)■    in     till'    .sh 


rh. 


'I  Am 


'     '"'  /■/    '(;///    Jlnlsilll     II 


II   th, 


an  ointment  or  dip  mu-t 
water. 


-l^in  application  such  as 


In-  washcil  G 


liretVra 


hly 


by  soapy 


'/'!  Clear  the  stomach,  e-.L-ept 
poisoning,  when  perfuration  is  liaide  to  1)6  causer   Emetii 


in  cases  of  stron;:;  corrosive 


can  nnly  he  used  with  the  d 


:U,  aiul  pi;.;,  and  thorou^^h 


washing  of  the  ..tomacli   i,.  only  piacticalde  with  the  dog 

or  neniraii^f  the-  poison  can  only 
ri'iiehiii;,'.  unless  vohintarilv  taken. 


and  cat.     Fluids  t(j  dil 


He 


l)e  ,'-;iv(  n  to  th,!  horse 
T>renchiiK'   and    the    holl 


hvd 


OW 


applied  to  the  o.\  and  sliee[) 


pro! 


lani 


or   stomach-tuiie   a 


re 


'sefiil 


the 


emetics  are — A  si 


pig)  ;    ni/i.^f,(i;l  mill   ,f„t, 


j"iii/  s'llf  sniiitii.ii  (not  ad 


vised  for 


/•  I 


ounces) 

jiiilr.  ijicciK 


:nir  siiljilmi,   (do".  "v. 
'>'^.  ^rs.  X.  to  x\.\. 


a  des.-ertspoonfiil  in    I   t 


V.  to  \. 


'rs.  \v.  to 


phiii,    l,,/,lrn,lil,,ri,l.    Inpodermically   (do-,  r,r. 


^^   I. 


rs.  X.  to  XV.) 


(Uiiiiniir 


iir. 


to 


cat. 


To  hinder  ahsori)tion,  titnni, 


oak  hurl,-,  oal;  'inlU,  or  /( 


'/  (horse,  .,ii. .  ox,  "iv.l. 


air. 


or    cliarcoal    (horse 


'/  ihor. 


ox,  .-,1.1,  m  ^rue 


These    remedies 
alkaloids. 


,-)i.)    in    gruel    or    oil    may   he   ''iven. 


are  primarily  directed  against   vegetalde 
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i,;;„U.  ana  corrosives  use  ,le,nulcents,  such  -  oa  ,no^  or 
4.reh  ,n>eMinseea  t,.a  nu.nn  oil  (e4uul  jnut.  of    «! 

,,UanaHmewaU.n,.l.-.-l.o.^'astnrnnjao,^..to.-,. 
1  ;r.,,    iiiiU-   \\m\  e""s,  or  nnik  alone. 

tineuu.  ..r  lauaauum  .bor.e,  ^..  to  u. :  aog.   >-.  to  ^)        a 
hypoaeruuc  Injection  of  mnr,lune  (horse,  gis.  ^■    «    •  |  ^lo 
.rs  ss  10  ii.\,u-soluUnn  of  chloral  hyarate/'---^""  U  orse 
i;:i:do,..rs.v.to.x.,.    ^--'^^ ''—^'^^  ^^  X 

^----- -s^t::"tc::.:::\:;^;:.^:"^^. 

i::!r:whi;ri;  Sn   ^--her   aepres.n.   ,ni,ht  can. 

'I^inst  narcotics,  paralysants,  -a  a^n.ssants^such_  . 

opi.m.  ana  hemlock,  stimnlants  are  nnhcat^l.     '    « J^"^-  ^ 

uLv  he  enu-loyea  :   Alcohnl  in  tin.  form  ot  '•-'\»"  f 

,  -■•  /  •,.      l,„r  -i  toil)  orashranavor\vhislv>  (hor^e, 

<3°7'''-^''- !?v ';^v;':'';;;,  ,,,,^,„,,.r,uK.,dl.v(..o«e,5i.)...• 
coffee  o-  tea  :  inhalations  of  ammonia. 

1    the  animal  i>  inclinca  to  hecome  arowsy  atn   comatos 
U  musu"ke,t  o..u>^  .ith  a  whiiK  or  hy  ao.K^hes  of  coia 

:a;rln;tlu\,,pl.cationt.  horses  or  catue..a^^^ 

of  ammonia  ana  turpenthu.  n,  oa  IS  u^e  Hi.     \N  ah  .malle 

arops    ou   cotlon-Nvool    to,    th.    <io   )•  p,r,er-encv 

,  ■    ,     •         K..^     ii.HH    eninlovea    as    an    emeij^env  v 

tobacco    mfusion     has     ik  en    tini     . 

strychnine  anliaole  ,see  this).  ,„    i,., 

\    l>r.,,.,e    ..nrunn.      Unahsorhea    ma  ona      may    h 

ux,    1  to  .   puns,  an  .  rji^e    elimination    of 

promote    peristalsis    ana    excietion.       me 
1        .         V  ;,    noatenea    bv    particular    arugs  .    tiius 

certani    poisons    is    liastento    u^     i 
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J»ota88iura   iodide  i>   l,eld   to   facilitatP   ,!„>     i-     ■ 

J'^ft'l  and  of  n,ercm-v  olimination  of 


POST-MORTEM. 

"  -  e  uith  ext  erne  care,  particularly  in   view   of  possiI,le 

•■^^^i  .u-ti..„       Full  notes  of  all   .irc.mstances   r  1  t^         ' 

e^n-™d,n,s   of  the  s.„ect.   feedn.,,   acee.Sl^H  v    : 

1  'i-'i.      Ijiitiil    ,-„,u-li    i.i.iy    n-vea     recomii,-, „, 

•;■; '■™',-i' •M«.m.„-;,,,i  v,.,.i,i J  . , ,:!' , 

"M^   .'lj'l"H7»u„.ac„l„„p„rtsit,ta,„t.m„ll  ,„  .,,|  „„.  , 

Jnit  only  wlieii  free   and  it  i^  ),..>•  ii,  .,       """^^s-tence, 

in  the  doK.  "'  '"'^"'^   """■  '^''''  -n.onvAered 

Certain  poisons  impart  colour :  thu^   couner  s.l. 
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^■il^ 


prnen.  nitric  acid  iuid  picric  acid  a  yellow  colour.  The 
Mue  I  indigo,  ultramarine,  or  Prussian  lilue,  or  Ijl.ick  .oot) 
pigments  of  verniin  puwders  are  rarely  dftedalilc,  liccau-c. 
,,f  ilie  ^uiall  4Uiintily  cf  tiie  poison  in^e-^UMl. 


■■f: 


CHEMICAL  ANALYSIS. 

Some  delaiU  :t>  lo  cliemical  toxicolo,^\  ;ire  reserve'!  to  a 
Inter  triatiaeiit  in  llii>  volume.  At  this  place,  howrver, 
;i  few  i-oints  of  vahn  lu  the  clini'-iau  and  chemist  may  he 
indicated.  The  analyst  is  at  the  mercy  of  ihe  patholoL^i-t 
who  has  it  in  his  hands  to  render  an  analysis  decisive,  for 
I,!-  ii-^ainst.  or  lo  nullify  the  viiliie  (^f  a  lalxirious  search. 

The  following  ^uu'Jolioiis  are  therefore  made  : 

1.  General  details  of  the  symptoms  ,-,hould  he  j^iven,  and 
particular  note  of  the  drugs  administered  in  treatment.  In 
ii  stomach  the  analyst  may  tiivl  a  trace  of  an  active  dru-. 
such  as  stryclmine.  Without  knowled-;e  of  tlie  treatment, 
he  i-  confronted  with  the  prohlem,  Is  this  a  residco  of  an 
ori^'inal  poisonous  dose,  or  is  it  an  unahsorl>ed  fraction 
of  a  le-itimate  medicimil  dose?  With  nothing  hefo'-e  him 
>ave  a  jar  of  contents,  and  ii  .ard  desiring  an  analysis,  it  :> 
impon.iih'.e  to  answer  this  i|Ue.-.tion. 

This  particular  case  is  not  uncommon.  In  other  in- 
stances, hoth  lead  and  morphine  have  similarly  heen  found, 
tluir    presence    heuig    the   result   of    legitimate    uiedicinal 

dosage. 

■_'.  In  the  majority  of  cases  the  hest  material  for  research 
i~  contents  of  the  stomach  or  intestines,  not  from  th.' 
scientific,  hut  from  the  practical  point  of  \iew.  In  poison 
ing  there  is  almo.-t  invariahly  a  large  overd(\<e,  and  the 
unahsorhed  excess  can  ho  separated  and  detected  with 
facility  from  contents.  In  spite  of  the  consensus  of  text 
hook  opinion,  our  repeated  experience,  hoth  in  practice'  and 
experimental  work,  is  that  alkaloids  cannot  he  aati-factorily 
sei)arated  from  liver,  kidney,  or  even  urine.  The  case  is 
ditTerent  with  nu'tals  .uid  such   poisons  as  cyanides,  where 


m 


so 


vetei;inai;y  toxicology 


very  adicate  test,  are  uvuilaLle  ,tlnn,,'  with  sinipl..  ,u.<l 
Muanlitative  nu'tluuls  of  .eiuniticii.  It  i.,  tliereture,  desir- 
■ible  to  re.erve  contents,  eurefuUy  selecteel,  sealed,  and 
lal-elled,  or  with  a  small  animal  the  entire  organs.  A 
piece  oi  stomach  wall,  rart fully  washed  with  water,  is 
■lot  a  jironnsm^'  material. 

•■!.  JJe.-,i(.fS  contents,  ihu  ti,  a.,  of  liv.r,  kidney,  hlood  and 
"rnu.  ou^ht  to  he  taken  and  .-.paratelv  sealed.  To  take  a 
ease  m  pouu.  Arsenic  is  found  n,  contents.  The  liver  and 
'^■'Iney  are  then  tested  .nuI,  positive  results,  thus  .^ivn.<^ 
satisfactory  evidence  of  the  ^iviii^  of  arsenic  and  it.s  aCsorp" 
tiun  Or,  If  ..trychninu  or  an  alkaloid  is  lound  in  a  stomach, 
and  the  other  oi-ans  or  urine  c,,n  he  shown  to  ^iv,  evidence 
in  Itself  not  conclusive  ,-,0  tar  a~  a  dear  cheuucal  reaction 
IS  concerned,  a  satisfactory  proof  ,<  all'orded. 

4.  It    is    undesn-ahle   t(.  a.ld    any   preser-.ative.    such   as 
^arhohc     acid,   alcohnj,    dycerine.    forn.ilin.    or    the    li^.e 
Practically  all   the  oniinary  poisons  ar«  stahle.  manv  mute 
permanent,   for  a  .uOicient  lei^^h  of  time.  a.,d  adVanced 
decomposition  does  not  affect  the  proces.ses  of  ..xtraction. 

'>■  I  he  proper  sealing,  lahellin;^.  witnessm^.  and  transit 
ot  part>  IS  e.xpedient,  as  otherwise  in  contentious  case,  a 
lai-e  and  expen.Mve  host  of  witnesses  throu.uh  whose  hands 
tiie  package  has  passed  may  he  re,piired  in  court 

".  If  autoj.sy  IS  not  deemed  necessary,  the  despatch  of  the 
uncut  h;;dy  or  unopened  stom.ich  i.-  most  satisfactory 


'^ 
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ARSENIC. 

Forms  and  Occurrence. —Arsenic  i~  (  xtreniely  wiilely  dif- 
fused  in  u.tVM-e,  llii;  chief  sources  bein.i;  llic  yellow  sulplii.leH, 
..rj.niiritt  iinil  /•',(/,/,//•,  and  arx.iiiral  jxirlt's.  a  doulilc  sulphide 
,,f  iron  and  arsenic.      It  is,  fuilher,  present  in  most  natural 
melallic   sulphides.     ^Vhen  these   are   roasted  or  smelted, 
volatile  ;n-seniouri   oxide   passes   oil   an.l  condenses  ni   the 
tlues.  hut    in    part    may    iind    its    \v:iy    into    the   air,    into 
-trcanis.  on  to  the  soil,  and  into  herha;^e.     When  sulphuric 
acid  is  made  from  salphur  dioxide   derived  from  pyrites, 
arsenic  may  l>e  present  in  the  acid,  and  may  pass  ihence 
into  suhstances  prepared   hy   its   means:    as,   for  example, 
into  -lucosr.  and  eventually  iieer,  and  thus  may  -ive  rise, 
as  inUie  Manchester  epidemic  of  I'.HH),  to  extensive  ar.-=iaiical 
poisoning'.     From  smelt  in.u  furnaces  and  the  refuse  of  dis- 
ised  workings,  arsenic  may  pa^s   into  vegetation,  or  into 
streams,    as    in    the    instance    remarked    hy    Dunstan    of 
Liskeurd  under  Lead  c/.c.). 

Arsenic  enters  into  the  composition  of  many  everyday 
~iihstances.  and  is  used  in  certani  iireimrations—- ..-/.,  of 
-ome  of  the  aniline  dyes. 

The  mo>t  poisonous  compounds  of  arsenic  are  the  hydride 
and  certain  organic  compounds,  such  as  those  of  dimethyl 
arsine  (c-/.,  cacodyl  oxide  [iCII  l.Asl.d,  and  the  chlorid.' 
CH;),AsCl),  hut  poisoning  hy  the^e  is  unlikely  outside 
the  lahoratory.  There  does  not  appear  to  he  much  solid 
iounuatioii   tor   the   widespread   idea   that    the    hydride   is 
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iMtpors  roloinv,!  uith  arsonfr.i!  pi-ments,  iiltlio;!-] 


iiifiy  \<r  f.iund  ill  tin;  diiai.  of 


.i:lr 


rooms  so  papered. 


th 


'll'm  illnll.-^ 


•'/. 


e  commonest  forms  of  ars 


and  its  ••«•'///, 


1  :irsenic 


l.y  fn 


'(•nil 


Tl 


10  oxule 


■y.stair 


vitreous,   or  aniorpiious,   sparin-ly   soluldc    in    wato 


tilt;   sii-c-all(!d   '  whit 


volatile  on  heiitni; 
errone  usly  i  nuv-i 
arsenu,'/   nf   trade.      TIil    snl.dimed    oxide    [ 


e  arsenic. 


MHous    aci. 


or 


terist 


ic  ,^'li-tetun;_;  <jctahedr; 


Hiiiply 
h" 


when  powdered,  to  fionr 


crystals.     1- 


as 
oruis    charac- 


roin  It 


int 
oft 


accidents  liav 


s  likeness. 


o  the  composition  of  certain 


■u  occiirr.-d.     It  enters 


icn  ni 
Of  t!; 


ixed  with  barium  cari;u 


r 


H!  which  if  i- 


.V//A, 


nate,  lloin-,  ;ind  i,l 


iirsiiiiiiiis  ((rid. 


le. 


U'een.aiKia 


douhl 


■'j'ji.r 


is  ScIh  cle 


er.i 


ijreci: 


77''  rar.'irintr  and  'ir,  hi.'r  is  Sell  wcinf 


urt 


Ti 


lie  alkali  ^sudium  a:id  potu.-5.>iii 


im;  salt.-  are  easily  soluble, 
a>  also  are  the  alkali  lliio-arsenites,  in  which  oxygen  is  in 
piul   replaced    by   snlpiinr.     Alkali  arsenite.    are"nsed   as 
'n'nl.Ldlrrs  and  ./„„/  ,ln..nnj.,  and  a  common  .slnrj.-.ln, 
comsists    ot    alkali   arsenite  an,l    ihio-arsenite,   alon-  with 
swlphnr.     Other  dip,  are  of  alkali  arsenite,  soap,  sidphur 
and  sometime.,  iron  sulphate.     Di-s  usually  contain  aboui 
-n  lier  cent,  of  soluble  arsenic  and  :!  per  cent,  of  insoluble 
i.r-^onious  sulphide,  which  is  held  to  exercise  a  protectiye 
etiect  duiin.  the  intervals  between  dlppln^^     After  solution 
for   use  the  strength  ,,t   >oluble  arsenic  lie.  between  0-'.-, 
and  0;j  per  cent.     The  ar.-enites  are  the  most  toxic  of  the 
ordinary  arsenical  preparations. 

■''■•"""•  "'•'■/,  it.s  oxide  and  salts,  a,  less  commonly  met 
with  and  are  les..  toxic,  their  action  probably  depe'ndin.. 
on  then-  reduction  from  the  i-entavalent  arsenic  to  the 
tru-alent  arsemous  form.  S,„iin,,  ar.cniute  i»  sometimes 
used  as  the  jioison  of  lly-papers. 

The   comm.m    .u^liri,,,,/  /,„■„<..  of   arsenic   a.e   Fonlcr\ 

snu,t,o>,,  uluch  is  a  1  per  cent,  solution  uf  arsenious  oxide 

m    1    per    cent,    potassium    carbonate,    and    lni„ur   ar^^cu 

ini^r.ulL,  which   i-    a   1    per  cent,  solution  of  the  oxide  in 

"    '• '  •■'■■■-'•      •'•■•--■   ^"C^c  liiu.st  iidu   i'e  added  Ciie 
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nuuirrous  S3nthetical  or;,'aiiic  arsenic  deiivalives,  for  many 
of  whicli  science  is  indeljted  to  the  work  of  Ehrlich  and 
iiis  sc1io(j1.  Curntlijlir  ariil,  (CII:,)iAsOOH,  id  ii  long-known 
pentaviilcnt  arsenic  comiiound,  and  is  relr-tively  inocuous 
in  comparison  with  ihe  trivalent  cacodyl  com[iounds  above 
named.  Atoxyl.  used  in  trypanosomiasis,  and  'iJOi;,'  used 
as  a  s[)ecitic  for  syphilis,  are  more  recent  examples. 

I'.'il  atiixyl  may  cause  poisoning;,  as  in  the  case  oliserved 
hy  \Vo()ldrid;:;e.-  wlio  ;^'ave  a  Ijulldog  O'l  of  a  j,'ramme  in  10 
per  cent.  soUition  on  altcjrnate  days.  .Vfter  four  doses  the 
animal  dicul,  haviiiL;  shown  symptoms  of  poisoning.  Accord- 
in;^'  to  ;\Iiessner,'°  cattle  sutVering  from  foot-and-mouth 
ilisease  are  susciptilJe  to  salvarsan  \'  (10(5  '),  being  killed 
l)y  1.")  grains  inli'avenously. 

In  view  of  tht-  importance  and  frequency  of  arsenical 
poisoning,  tlie  chief  channels  of  administration  may  be 
liere  summarised:  (-/)  Administration  of  the  drug  for 
malicious  purposes,  in  mistake  for  other  drugs,  or  in  in- 
correct medicinal  dose.  (/-)  As  the  result  of  dipping  isee 
below).  ((•!  By  local  application,  as  in  the  treatment  of 
warts  and  mango.  (</i  By  the  accidental  luirtaking  of  dips, 
weed  killers,  rat  powders,  and  the  like,  u  )  Administration 
by  horse  attendants  to  improve  the  animars  condition  and 
coat.  (,♦')  By  contamination  of  water  ami  herbage  through 
the  neighbourhood  of  metal  smelting  works  or  mine 
refuse. 

Toxicity  of  Arsenic— The  garlic-smelling  vapour  of  free, 
or  nu:tallic,  ar.-enic  is  toxic,  probably  oxidising  in  part  to 
arsenious  oxide.  Finely  divided  metallic  arsenic  is  also 
dangerous  when  rubbed  into  the  skin ;  l)ut,  in  coarser 
division,  cluuiically  pure  arsenic  is  harmless  when  given 
internally.  Similarly,  coarsely  powdered  white  arsenic,  which 
is  sparingly  soluble,  can  be  given  in  large  doses  to  dogs 
without  ill  etrect.  Thus  :270  grains  of  coarsely  powdered 
white  arsenic  failed  to  kill  a  dog,  as  also  did  lo  grains  a 
day  over  four  months;  but  ,\,  grain  of  potassium  "^arsenite 
and  2  ]  grains  af  sodium  arseniate  proved  fatal  when  given 

buf  Finiay  Dun,  •  \  ctcnnarv  Mudiciues,'  I'JIO,  p.  284. 
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l)y  the  moiitli.  In  very  tine  division,  (ir  in  solution,  and 
piirticularly  in  tiie  form  of  alk.ili  saltw,  tlie  iirsenioiis 
comi)Ounds  arc  mo<t  rtadiiy  absorbt'd  and  most  toxic. 
Absorption  tln-ou;.,'h  thf  unbroken  skin  may  oci-iir  wlien 
an  arsenioiis  solution  bas  rennvined  for  a  h>n^'  time  in 
contact  tlierewilb,  and  accidents  have  occuired  to  sbeep- 
dippers  from  tliis  cause. 

Arnold  Tbeilcr,"  exiierimentin^  in  South  Africa,  bas 
published  the  results  of  a  lar^e  number  of  tests  made  to 
ascertain  the  safe  dose  of  white  arsenic  larsenious  oxide), 
Coopers  dip  (an  alkaline  arsenite  and  thioarsenite  witli 
sulphur),  and  bluestone  (copper  sulphate)  for  slieep.  All 
these  substances  are  common  remedies  for  intestinal 
parasites,  and  are  larj^ely  used  and  easily  procurable. 
Theiler's  results  have  added  value  by  reason  of  tlic  fact 
that  1  vas  able  to  use  large  numbers  of  animals  in  his 
tests,  i'sr  each  dose  thirty  sheei)  were  used.  All  were 
watered  twenty-four  to  twenty-eight  hours  before  dosing, 
lifteen  immediately  after,  and  fifteen  within  twenty-four  to 
twenty-eight  hours  after.  Theiler  does  not  appear  to  have 
reckoned  on  the  sparing  solubility  of  white  arsenic,  for  he 
remarks  on  the  extraordinary  circumstance  that  doses 
varying  from  7 Mo  I.'jO  grains  failed  to  kill  in  special  tests 
designed  to  disclose  the  toxit  dose.  In  the  larger  scale  ex- 
periments, two  of  tifteen  sheep,  whicli  had  60  grains  each, 
followed  at  once  by  watering,  died,  one  on  the  seventh  and 
the  other  on  the  eleventh  day,  both  showing  perforation  of 
the  fourth  stomach,  peritonitis,  and  gastro-enteritis,  with 
pale  yellow  liver.  As  abundant  examples  prove,  these  are 
not  invariable  signs  of  acute  poisoning,  and  the  results 
Theiler  got  must  be  held  to  illustrate  slow  poisoning, 
probably  with  lodgment  of  coarser  particles  in  the  ali- 
mentary tract.  As  regards  Cooper's  dip,  Theiler  concludes 
that  15  grains  is  a  safe  dose.  He  found  that  ;!0  grains 
killed  1  in  bS ;  1.")  grains  killed  1  in  30;  and  60  grains 
killed  11  in  1")  watered  at  once  after  dosing,  and  6  of  15 
watered    twenty-four    hours   after    do>ing.     ^Vhereas   tlie 

*  See  litvut  Geniirah  tie  MidiL-tnc  Vtiirinnin,  I'elruuiy,  1911. 
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'm-m.Is  w:,tero,l  at  o.k..  ,lie,l  within  twenty-four  hours,  the 
otliers  d,e.l  a  ter  seven  or  ei^ht  days.  This  result  is  intel- 
li^^.l.lo  on  the  supposition  that  the  dip  is  ,nore  easily 
thsorh..,  after  extensive  dilution,  hut  the  author  has 
'  -.•v.  .1  syrnpton^  speedily  caused  in  cattle  verv  soon 
liter  hckuif,'  dry  dip. 

\_-  regards  nnxtures  of  hluestone  and  arsenious  oxide, 
!...ler  foun,l  that  in  grai:.s  of  each   is  a  safe  ,.ivtur 
\.  h  a  dose  of  .-m  .rains  of  each,  five  of  thirty-six  sheep 
I  ul  prolapsed  stomach,  and  were  slau^^htered.     For  hlue 
stone  and  Cooper's  dip  ir,  grains  of  each  is  regarded  as  a 
safe  mixture.     T  nrty  grains  of  bhiestone  and  1.  grains  o' 
(  ooper  s  d,p,  and  :;()  grains  of  each,  hoth  proved  .hm^erous 
m:.vtures,  each    illing  one  out  of  six  sheep  within  twent"y-  ou 
hours  from  ^astro-enteritis.  ^ 

A  very  remarkable  result  was  obtained  on  adding  common 
-It  and  sulphur  to  the  mixture  of  hluestone  and  Cooper's 
•p.     A   mixture   of  equal    parts   of   each    of    these   four 

n  tr  "?  Tn-     '  '""   ^^   ''  «-•-■  -"tainii^; 

n,  g  ,„ns  each  of  hluestone  and  dip,  killed  five  of  sixty! 

tive  sheep  from  gastro-enteritis,  and  a  GO-grai„  dose,  con- 
'a.nmg  1.  grams  each  of  hluestone  and  dip,  similarly  liHed 
Six  eon  of  eighty-eight  animals.  It  thus  appears  that  the 
addition  of  salt  and  sulphur  increases  the  toxicity  If  he 
•opper  sulphate  and  arsenical  dip 
In  respect  to  the  organic  derivatives  the  researches  of 

h    valency,  or  degree  of  oxidation,  of  the  arsenic.     Jt^ha 
i-een  long  known  that  arsenic  acid  is  less  toxic  than  arseniou 
-Id.  and,  according  to  Ehriich.  the  toxicity  of  a  penLava  on 
ursemc  compound  depends  on  its  relative  ea.se  of  redu     on 
;n  the  living  cells  to  the  trivalent  stage.*    It  is  further      a" 

hat  the  position  of  the  arsenic  in  the  molecule  is  of  . tu 

rre^tTom  ?b"/';r'°"  ^^  ^^^  '''•'"'''  ^«^^  •  -  ^^^^ 

part  of  rn,       ''  '"''  "^^•'^°^'  ^"  ^'^^^h  ^hearseni'c 

hat     mil  ,r         "  ''"'  ''^^^-    ^' ''  'h"«  "«t  ^-rprising 
I'lat  amoncr  the  nnmomno  « ,-j^     ,  it. 

•.•.■:L:|,uu:;ub  wnere  peniavaieni 
*  See  abstract.  Veterinary  News,  1909,  p.  Ips. 
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arsenic  is  united  to  oi-'^iuUL'  ^'romw,  sudi  ;is  methyl  iiml 
lilienyl,  orders  of  toxicity  down  to  [iraeticul  inix^tivity, 
dependent  on  tlic  relative  stiliility  und  resistance  t'  reduc- 
tion, have  lieen  noted. 

These  considerations  muku  it  cle.ir  tliat  for  [iractice  the 
luo-l  dan^-erous  arsenic  prei)aralions  art;  those  in  which 
the  ar-seiiious  iicid  is  in  a  readily  solulile  form,  a<  in  alkali 
arsenite  dips  and  \veed-ki!ler>,  and  to  :i  less  decree  with 
copi)er  arsonites  and  linely  divided  arsenious  oxide. 

Absorption. —The  alisorption  ot  arsenic  is  manifestly 
intimately  connected  with  the  form  of  administration.  As 
stated,  the  coars«dy  powdered  porcelain,  or  \itreouH  oxide, 
appears  to  he  withoiii  action  on  the  do^j,  and  accordin;^ 
to  Kaufmann  \r>  to  CO  ^'rains  of  the  dissolved  oxide  will  kill 
a  horse,  whereas  •)7-">  ;^'rains  of  the  solid  would  l,e  reipiired. 

It  is  to  he  clearly  rememhered  that  solution  is  very  slow 
from  the  solid  oxide  in  the  di'-;estive  tract,  and  that,  in 
con.-equeMce,  no  exact  connection  hetween  dosa,^e  and 
etiects  of  thi>  form  can  he  traced.  It  appears  possible 
— at  ar.y  rate,  it  is  worth  investi;^ation  to  ascertain—  that 
much  of  the  alle^^'ed  arsenic  toleration  in  man  and  animals 
is  due  to  the  fact  that  solid  is  taken,  that  alisorption  is  very 
sli^dit.  and  that  the  greater  part  of  the  dru^;  is  excreted  in 
the  faces  unchanged.  [Many  of  the  conflicting  statements  as 
to  dosage  and  etL'ct  are  due  heyond  question  to  the  in- 
adequate recognition  of  this  fact.  It  must,  however,  be 
rememhered  that  hy  gradual  do-age  the  horse  acquires  a 
measure  of  tolerance.  Thus,  in  the  Holmes  treatment  after 
a  time  4.')  ti  50  grains  may  he  given  against  piroplasmosis, 
surra,  dourine,  and  other  aft'ections  ilue  to  trypano.somes. 
Moreover.  Ehrlich  has  shown  that  stiains  of  trypanosome> 
can  he  bred  which  are  immune  !•.  arsenic. 

In  the  dog,  according  to  Henry  (iray,  long  continued 
small  dosage  is  more  likely  to  cause  toxic  eti'ects  than  a  few 
large  doses.  After  such  prolonged  dosage,  irritation  of  the 
conjunctiva\  vomiting,  and  loss  of  appetite  occur. 

Absorption  of  arsenious  acid  takes  place  slowly  through 
the  uitact  skni.    When  introduced  bv  a  fresh  wound,  about 
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one-tenth  ..f  the  in<,'t!>,te.l  dose  proveH  fiital--/..'.,  about 
no  prftins  for  tlic  horse  lunl  ox,  as  a^'ainst  COO  to  TOO  grjiins 
l.y  the  mouth.  It  will  !„■  ol.servvil  that  tliis  dosf  is  about 
njual  to  that  of  dissolved  arseiiious  acid  by  the  mouth. 

The    local    ellVct    of   arsenic    on   mucous   membraiies   in 
c.iustic,  with  formation  (,f  >liju;^hy  f^'angrene. 

Absorj'.tion  of  dissolved  arsenic  from  the  mucous  mem- 
branes of  the  di-    live  tract  ia  very  rapid,  and  the  irritant 
.tt'ects  are   well   marked  with   concentrated   solutions.     In 
a  recently  investi'^ated  case  of  acute  arsenical  poisoning.;. 
,'„  ^'ram  per  ounce  of  unalisorlied  arsenic  was  observed  in 
stomach  contents,  whereas  the  contents  of  the  small  in- 
testines were  almost  free  of  arsenic.     This  illustrates  the 
rapidity    of   all^orl.tioll    and    production    of    general    toxic 
tHects.     Similarly,  in  acute  cases  arsenic  is  speeciily  found 
m  the  liver,  althuugh   in    less  (juantity  than  in  siil  acute 
or  slow-poisoning  cases.     Interesting  data  bearing  on  this 
I'omt  were  obtained  in  investigating  three  cases  of  arsenical 
I  oisoning  by  dip  of  Jersey  cows.    In  Case  I.  deatli  was  very 
lipid,  within  twenty-four  hours  of  dosage;  in  Case  11.,  five 
days;   and  in  Case  III.,  seven  days  elapsed.     The  figures 
tabulated   show  the   proportions   of  arsenic   in   grains   per 
ounce  found  in  the  parts  named  : 


M 
I" 


Case  I. 
Cnse  II. 

'■:l>;f  III. 


"""'"■"■       st;r.d,.         '-i'"-'-      I    -"^I'l"-"-  IVri..lofllIiic«. 


Tl;lC.  TlllCf        LrSf,  lliuu   ]  (lav. 

-  :,  a„v-..    ' 

■,',„  ,^,  7  daVs. 


The  noteworthy  point  is  the  c,  idence  of  the  gradual 
di>iribuiion  of  the  poison  over  the  alimentary  system,  and 
its  increasing  accumulation  in  the  liver. 

With  the  i)assage  of  time  the  ijuantity  remaining  in  the 
ingesta  will  dwindle.     Thus,  in  a  well-established  "case  of 

cattle    nriisQninrr    In-  «-/i.-i  1    l,;il.,,.     ;.,..„.,i; 1    •.     ..,...,. 

ar^'iiic  was  found  to  be  very  evenly  distributed  throughout 
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stoinach  and  intestinal  contents,  and  averaged  the  low 
proportion  of  ,^  jrmin  per  ounce,  whilst  the  liver  was 
arsenical  to  about  the  dame  degree. 

After  ingestion  and  absorption  ar.senic  mav  be  detected  in 
the  blood  and  most  of  t'le  organs,  thanks  to  the  extreme 
delicacy  of  the  methods  of  chemical  research  for  this 
element.  As  with  the  heavy  metals,  arsenic  is  teinporarilv 
stored  in  the  liver. 

Klimuiatin,,  of  ar.senic  is,  however,  rapid,  and  t=,Us  pla-e 
chiefly  by  the  kidneys.     It  probably  does  not  undergo  the 
process  of  biliary  excretion,  reabsorption  from  the  intestine 
and  return  to  the  liver,  or  gastro-hepatic  circulation,  re- 
cognised by  v'laude  Bernard  for  lead. 

Five  or  six  hours  after  ingf>stion  arsenic  mav  be  recog- 
nised in  the    urine   and    milk,   and    elimination  is  rapid 
being  complete  within  two  to  three  days.    Elimination  also 
takes  place  by  way  of  the  mucous  secretions  and  the  skin 
to  which  may  be  attributed  the  effects  of  arsenic  in  skin 
disea.se.--. 

Toxic  Doses.-Tht  coxic    lose  of  arsenic  depends  upon 
the  natuie  of  the  arsenical  compound  ;  upon  its  condition 
-solid,   coarsely  or  finely  powdeied,  or  dissolved:  upon 
tiie   condition  of  the  digestive  organs  and  nature  of  the 
ingesta;  upon  the  species,  and  individual,  and  idiosvncracv 
and   upon  the  mode  of  application.     Conse.iuentiy,  <Te"at 
variation  is  to  be  e.xpected,  and   the  figures  here  ..noted 
from   kaufmann   must   be  regarded   only  as  approximate. 
As    to   actual    amount    higested,  the   fowl   is.   as  in  other 
cases,    most   variable,    by    reason    of   the  relatively    ^u-eat 
doses  which  may  be  stored  in  the  crop.     The  figures  relate 
to  arsenioua  oxide  ; 
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Diagnosis.— The  sudden  appearance  of  violent  symptoms 
of  colic,  thirst,  straining,  and  purgation  in  large  animals, 
or  of  vomiting  in  dogs,  will  arouse  suspicion  that  irritant 
poisoning,  probably  by  arsenic,  has  occurred. 

Symptoms.— Numerous  recorded  cases  have  fairly  estab- 
lished the  general  symptomatology  of  arsenic.     There  are 
to  be  distinguished  the  local  irritant  and  remote  nervous 
ellecta.    The  arsenic  comi)Ounds  do  not  precipitate  albumin, 
and  tilt'  irritant  effect  has  thus  a  different  mechanism  from 
that  due  to  heavy  metal  salts.     In  general,  in  acute  poison- 
ing of  the  herbivonc  one  has  to  note — salivation,  thirst, 
loss  of  ai)netite.  vomition  when  possible,  violent  colic,  fcetid 
(liarrhda  of   alliaceous  odour,  and  sometimes  bloody,  ex- 
liau.-;tion,  collapse,   and   death.     Ai>art  from  the  extreme 
deliiiicy,  there  may  be  noted  paralysis  of  the  hind  extremi- 
ties, coldness  of  ears  and  horns,  and  a  sul)normal  tempera- 
ture, with  trembluig,  stupor,  and  convulsions.    The  onset  of 
symptoms  and  deatli  may  be  extremely  rapid,  so  that  the 
animal  may  never  be  noticed  to  be  ill.     In  more  prolonged 
cases  giddijiess,  uiii^cular  tremors,  colic,  and  coldness  will 
be  proiiiinent.     The  urine  is  albuminous  and  often  bloody. 
The   notes    l)y  Ijvan'    give   an   excellent   summary   of 
arsenical  poisoning.     The  effects  due  to  absorption  through 
the  skin,  noted  ijy  that  observer — viz.,  a  scalded  appear- 
ance and  sloughing  in  patches,  especially  round  the  eyes, 
over  the  scrotum  of  the  bull,  or  udder  and  vulva  of  the  cow 
—recall  tin  parallel  effects  of  arsenical  eruption  in  man. 

In  dogs  a  large  dose  (;J  to  10  grains)  causes  nausea, 
^omitnig,  moaning,  Iiard  and  rapid  pulse,  painful  evacua- 
tions, and  death  in  convulsions  in  from  six  to  thirty  hours. 
chniiiir  /i,,is,,iiiiiii  is  less  frequent  and  less  well  marked 
with  annuals  than  with  man ;  few  cases  are  to  be  found  in 
the  veterinary  literature.  As  characteristic  of  it,  th.re  arc 
i.oted  diminution  of  sensibility.  diOiculty  in  movement,  and 
e\eiitually  entire  abolition  of  the  motor  and  nutritive  func- 
tions. Indigestion,  thirst,  great  wastuig,  and  chronic  disease 
of  the  joints  liave  been  observed  amongst  anim.ils  living 
near  smelting  works  in  Cornwall  and  Wales. 
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An  interesting  case  of  poisoning  hy  absorption  is  noted 
by  Mahon,-  in  wliicli  arsenic  was  used  in  mistalve  for  zinc 
sulphate  in  a  case  of  greasy  lieels.  Tlie  condition  was 
obstinate,  but  ultimat-^lv  yielded  to  treatment. 

Wallis  Iloare  lias  ob-orved  colic  and  purgation  caused  in 
a  horse  by  the  application  of  a  strong  arsenical  ointment  to 
'•aw  warts.  The  trouble  gradually  passed  off  after  removal 
of  the  dressing. 

Cases  of  p.oisoning  by  copper  arsenite,  or  Hcheele's  green, 
used  in  colouring  wall-paper,  have  been  observed  in  the 
donkey  and  ox.-*  «  and  a  case  of  poisoning  of  sheep  by  lead 
and  arsenic  has  been  communicated  by  Dunstan. 

As  regards  dips,  a  lengtliy  report  of  a  legal  action  is 
given  in  the  VrteriuariaN  of  lHr,H,  in  which  the  conflicting 
expert  opinion  and  the  difficulty  of  experimental  verilication 
are  well  illustrated.  The  ].laintif}'  lost  S.jO  out  of  86!)  sheep 
within  two  or  three  days  after  dipping  in  a  dip  containing 
li.l  pounds  of  arsenic  per  100  gallons.  He  obtained  a 
verdict,  though  others  had  safely  used  the  same  or  similar 
dips:  and  (lamgee,  Macadam,  and  Dun  failed  to  secure 
experimental  poisoning  with  even  stronger  solutions.  The 
strength  noted  is  regarded  generally  as  safe,  when  iiroperlv 
used. 

Most  authorities  are  agreed  that  there  is  no  danger  of 
absorption  of  arsenic  in  toxic  doses  from  dips  through  the 
unbroken  skin.     Al,sorption  to  a  certain  extent  must?  how- 
ever, occur,  and  H.  E.  Laws,*  of  Messrs.  Cooper,  holds  that 
the  killing  of  the  parasites  is  caused  bv  their  takin^   up 
arsenic  from  the  blood  stream  of  the  host.     In  dippiiw  the 
solution  ought  not  to  contain  more  than  a  pounds  of  arsenic 
per  100  gallons,  each  sheep  being  immersed  for  from  forty 
to  sixty  seconds   and    requiring   1    gallon.      The   solutioli 
must   be   a^    compleldy   stjue  .zed   out   of   the   fleeces   as 
possible,  and  the  animals  lurned  out,  if  possible,  on  to  a 
dry  road  „r  large  y,-,rd  free  of  hay,  litter,  vetches,  or  green 
food.    Accidents  arise  chieHy  from  the  licking  of  th,;  ileeces 
when  the  sheep  are  overcrowded,  and  from  the  drippings 
I'ri'.iUo  coiuniuniciUioii. 
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on  to  Rrass  or  fodder,  which  then  becomes  a  vehicle  of 
noisonirifT. 

Post-Mortem  Appearances.— Notable  signs  of  arsenical 
poisoning  are— intense  rose-red  gastro-intestinal  inHamma- 
tion  with  ecchynioses  and  extravasations^'^;  fatty  degenera- 
tion of  liver,  kidneys,  heart,  and  nervous  centres  in  pro- 
tracted cases.  Well-marked  preservation  of  the  organ.s 
lii,i,'hly  charged  with  arsenic  is  charucteristic*  But  it  is  to 
he  oljserved  that  the  detachability  of  the  lining  mucous 
membranes  disclosing  injected  submucous  layers  is  not  in- 
variable, and  depends  on  the  concentration.  Several  cases 
are  on  record  in  which  inflammation  was  not  a  prominent 
feature,'^ "  and  some  have  been  investigated  where  jioison- 
ing  was  caused  by  dilute  weed-killer  and  where  also  in- 
liammation  was  not  notable.  Such  examples  ought,  how- 
ever, to  be  viewed  as  exceptional.  In  some  cases  actual 
jierforation  may  be  found. 

In  cases  of  pigs  poisoned  by  partaking  of  waste  dip. 
\arncll  (IH.l!))  observed  inflammation  with  effusion  of 
lymph  of  the  memijranes  of  the  mouth  and  fauces,  which 
extended  to  the  larynx  and  trachea,  with  production  of 
asphyxia. 

Treatment.  -This  should  consist  of  emetics  and  purga- 
tives, with  milk,  egg-white,  and  lime  water  as  demulcents. 
As  specific  antidotes,  calcined  magnesia  and  freshly  pre- 
cipitated ferric  hydroxide  are  used.  The  behaviour  of 
the  latter  towards  dissolved  arsenious  acid  is  remarkable. 
"When  shaken  up  with  a  solution  of  arsenious  acid,  the 
hydrated  iron  oxide  fixes  tlic  arsenic,  and  thus  withdraws 
it  from  solution.  This  it  does  by  the  process  of  adsorption, 
which  is  physical,  and  not  chemical.  As  to  whether 
arsenic,  thus  rendered  insoluble,  is  dissolved,  and  there- 
fore absorbed  by  acid  digestive  juices,  is  uncertain,  and  is 
a  point  worthy  of  experinnntal  investigation. 

Magnesia  is  very   ellicacious  in    preventing    gastric   in- 

*  In  II  poisoned  l'o\  txaiiiiiu'd  i-ocentlv  the  stoiuncli,  which  was 
iravilv  ursenuul,  was  fxcctaiii-lv  well  preserved,  the  uther  organs 
I'C'ing,  indeed,  ahuost  entirely  decomposed 
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flammation.  prol.ably   l.y  neutnilisint,'   tlie   aciditv   of  the 
stomach. 

Ill  >lca!ing  witli  an  emergency  case  of  arsenical  poisonin" 
111  the  ox.  horse,  or  slieep,  one  may  precipitate  tincture  o'f 
iron  perchioride  with  soda  carbonate,  filter  through  a  hand- 
kerchief, and  give  a,l  lih.  in  Marm  water.  Dialysed  iron 
.  to  1  ounce  for  dogs  and  r,  to  l.',  ounces  for  horses  and 
cattle,  may  he  given. 

As  demulcents,  oil  or  equal  parts  of  oil  and  lime  water  or 
linseed  tea  are  given. 

Hypodermic  injection  of  morphia  is  desirable  if  there  is 
much  pain,  and  in  case  of  prostration  si.-.chnine  and  ether 
also  iiypodermically. 

Chemical  Diag-nosis -More  attention  has  probably  been 
bestowed  on  the  methods   of   detecting  traces  of  arsenic 
than  has  I,een   devoted  to  any  other  analvtical   process. 
Iho  epidemic  of  arsenical  poisoning  through  beer  led  to 
the  estabhshme.      of  refined  standard  methods,  and  laid 
new  emphasis  on  the  extremely  wide  distribution  of  this 
element  and  the  need  of  caution  against  its  presence  in 
laboratory   reagents.      It    uiay,    indeed,    be    not    unfairly 
assumed  that  in  many  cases  in  which  very  small  amounts 
Of    ars.iic    Iiave    been    detectc.l    it    occurred    not   in    the 
inateriJs  examined,  but  in  the  chemical  agents   used  for 
Its  detection.     Complete  destruction  of  organic  matter  bv 
heating  with  strong  sulphuric  acid,  or  its  partial  destruction 
by  means  of  hydrochloric  acid  and  potassium  chlorate,  are 
standard_  methods,  the  latter  being  favoured  by  German 
toxicologists.    A  metho<l  also  favoured  bv  the  latter  experts 
consists  in  distillation  of  the  volatile  ^rsenious  chloride 
from  organic  matter  and  hydrochloric  acid.     In  our  ex- 
perience none  of  these  methods  offers  any  advantage  over 
the  older  Reinsch  process  of  concentrating  the  arsenic  on 
piu-o  copper  by  boiling  with  dilute  hvdrochloric  acid.     Verv 
Utile  chemical  need  be  ad.led,  and  the  organic  matter  need 
not   be   destroyed.      The   delicacy   of  tlie   method   amplv 
suffices,  since  very  clear  results  are  given  by  ,.■„,.  grain  of 
arsenious  oxide  in  i  ounces  of  organic  matter,  'xhe  arsenic 
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must  be  verified   I)y  heating  the  coated  copper  in  a  dry 
tube,  when  the  cooler  parts  of   the  tube  become  coateti 
with  a  gUsteuing  wliite  crust,  which  shows  the  octahedral 
crystalline  form  under  a  low  power,  and  by  solution  from 
tlie  copper  by  means  of  pure  sodium  hydrate  and  hydrogen 
l)eroxide,  or  by  pure  sodium  peroxide,  and  submitting  the 
solution  to  the  well-known  Marsh  test.     The  quantitative 
estimation  of  arsenic  is  usually  performed  ])y  comparing 
the  si/.e  of  the  mirror  got  in   Marsh's    test   with  sealed 
standard  mirrors  prepared  from  known  quantities  of  arsenic. 
In  this  way  absolutely  indisputable  evidence  of  the  presence 
of  arsenic  may  be  obtained,  and  chemical  diagnosis  is  a 
matter  of  certainty,  with  the  single  exception  of  the  rare. 
though    theoretically   possible,  case   where   death   is   just 
produced  by  a  dose  of  such  magnitude  that  the  elimination 
of  the  last  trace  of  the  poison  coincides  with  the  time  of 
death. 

Medico-Legal.— It  has  been  held  that  arsenic  remains 
longest  in  the  bones,  and  that  it  may  be  found  in  the  hair. 
It  may  be  recognised  a  very  long  time  after  death,  but  in 
cases  of  analysis  of  exhumed  parts  care  is  needed  to  exclude 
the  possibility  of  arsenic  having  entered  in  traces  from  the 
soil. 

In  all  analysis  it  is  necessary  to  prove  by  blank  experi- 
ment that  the  apparatus  and  chemicals  used  are  free  of 
i'.rsenic. 

The  actual  proportions  found  in  practice  vary  very  widely, 
as  may  be  expected.  The  greatest  proportion  is  often  that 
noted  in  the  crop  contents  of  fowls.  In  cattle  arsenic  has 
been  observed  in  the  varying  proportions  of  4  grains  to 
,!,  grain  per  ounce  of  ingesta,  and  it  will  be  clear  that 
these  figures  refer  to  the  excess  of  poison,  and  bear  no 
definite  relation  either  to  the  original  dose  or  to  that 
absorbed  part  by  which  poisoning  was  caused.  In  those 
eases  wli^re  the  p;reater  part  of  the  dose  is  rejected  by 
vomiting,  recovery  may  occur  ;  but,  if  death  ensues,  arsenic 
is  generally  to  be  found  in  the  stomach  walls  and  liver. 
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the  viscerft  is  relatively  great,  it  is  necessary,  in  order  to 
legally  establish  a  case  of  poisoning,  to  prove  that  no 
arsenical  meJicine  has  been  given,  that  there  has  been 
access  to  an  arsenical  preparation,  and  that  the  symptonia 
an('  lesions  are  consislent  with  those  or  arsenic. 
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ANTIMONY. 

Preparations. — The  compounds  of  antimony  do  not  und 
much  use  in  modern  medicine. 

7'"f(/.s.si/(//(  iiiitiiudiii/l  tartrati',  or  taitar  oiu'ti'-,  prepared 
by  boiling  together  antimony  o.\ide  and  potassium  acid 
tartrate,  is  the  most  convenient  soluble  antimony  com- 
pound. Along  with  iron  sulphate  it  is  used  as  a  vermicide, 
and  is  recommended  bv  Noel  Tillers  as  very  effective  against 
lumbricoids  of  the  horse. 

The  native  nii!jiir>ilc,  or  hlurl.  antimoutj,  purified  by 
fusion  or  by  digestion  with  ammonia,  in  order  to  free  it  as 
far  as  possible  from  arsenic,  is  still  extensively  used  in  the 
manufacture  of  the  so-called  '  condition  powders.'  These 
contain  about  Is  per  cent,  of  antimony  sulphide,  together 
with  nitre,  sulphur,  and  a  spice—  .//.,  aniseed  or  fenu- 
greek. The  old-fashioned  Kermes  mineral  is  a  mixture  of 
sulphide  with  a  little  oxide. 

Ti,^    ..;;     -.-.•I-.;.-.!-.   -:-    .i     -...!.-,    .    :.    ....   i:.„   „      _    i      _ 
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jKiint.  Like  arsenioua  oxide,  it  is  volatile,  hut  gives  an 
amorphous  sul)limate.  A  strong  solution  of  the  rhhuitlc 
is  made  hy  hoiling  the  sulphide  with  liydrochloric  acid, 
and  constitutes  butter  of  antimony.  It  is  used  as  a  caustic, 
and  is  characterised  hy  giving  a  tur])idity  of  the  insoluhle 
(ixycli'.oride  on  dilution  with  much  wat(  r. 

Actions  of  Antimony.— The  sulphides  and  oxides  are 
>!o\v!y  dissolved  hy  the  digestive  juices,  and  thus  exercise 
similar,  hut  less  intense,  effects  to  those  of  the  soluble 
preparations.  The  soluble  compounds  act  as  gastn -intes- 
tinal irritants,  causing,  in  raniintni,  vomition,  and  in  large 
doses  also  violent  purging,  weakness,  collapse,  ,ind  death. 

According  to  Kaufmaim,  dogs  are  poisoned  by  .3  to  tJ 
grains. 

The  antimony  compounds  do  n.it  ajjpear  to  owe  their 
emetic  properties  to  an  action  upon  the  centres  of  vomition, 
but  to  their  local  gastro-intestinal  effect ;  for,  on  injection, 
very  large  doses  are  reijuired  to  produce  emesis,  and  it  is 
found  that  tlie  antimony  is,  excreted  into  the  alimentary 
tract. 

Like  arsenic,  antimony  causes  fatty  degeneration  of  the 
liver,  and  the  oxide  is  therefore  given  to  geese  to  produce 
fatty  liver  for  the  preparation  oi/nir  iir(t!<xr. 

liiii)iiiniiit:i  are  able  to  withstand  very  large  doses,  and 
some  doubt  has  been  expressed  as  to  whether  poisoning  can 
possibly  be  produced  by  antimony  ;  but  extreme  nausea, 
colic,  and  death  have  been  observed  in  the  horse,  whilst 
actual  vomition  in  the  cow,  following  the  administration 
of  Kermes  mineral,  is  on  record.  ■ 

Finlay  Dun+  quotes  valuable  experiments  on  horses  with 
tartar  emetic.  They  show  that  such  large  quantities  as 
10  ounces  of  the  drug  given  over  a  period  of  ten  to  eighteen 
days  do  not  exercise  any  noticeable  physiological  effect. 
l')Ut  a  healthy  iiorse,  given  10  ounces  of  tartar  emetic  in 
solution  in  one  dose,  showed  nausea,  uneasiness,  and  pain, 
and  died  within  about  six  hours. 

■;    Winslow,  •  Veteriiiaiy  Materia  Mediea.'  1901.  p.  21."). 
■  '\eu.Tiiuu-y  ilediciiu's,'  v.ni.  p.  'Jtjs. 
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Concerning  the  toxic  effect  of  antimony  on  cariiivora 
there  can  be  no  (juestion,  and  a.s  regards  the  herbivora, 
there  is  sufficient  evidence  to  warrant  the  opinion  that  the 
habitual  use  of  antimonial  medicines  is  objectionable,  and 
may,  particularly  with  young  and  delicate  thoroughbred 
animals,  cause  poisoning.  In  consideration  of  the  large 
■juantities  of  antimonial  condition  powders,  which  are 
iidministered  empirically  as  a  matter  of  weekly  routine 
by  persons  in  charge  of  stock,  this  is  a  very  important 
point,  worthy  of  close  attention. 

G.  Armitage*  (juoted  a  case  of  the  death  of  pigs.  They 
were  stated  to  have  had  the  usual  food,  exhibited  severe 
abdominal  pain,  and  made  unsuccessful  efforts  to  vomit, 
but  there  was  no  purgation. 

On  post-mortem  the  stomachs  were  gorged,  and  the 
mucous  niemla-anes  showed  intense  inflammation,  extend- 
ing to  the  whole  of  the  small  intestine.  The  large  intestine 
was  not  inllaiiied.  In  the  stomach  was  found  a  deposit  of 
black  grains  of  antimony  sulphide,  and  the  opinion  was 
formed  that  death  had  resulted  from  an  antimony,  nitre, 
and  sulphur  condition  powder. 

In  1!»0;»  a  case  was  investigated  in  which  a  six  months 
blood  filly,  apparently  well  overnight,  was  suddenly  seized 
witli  violent  scouring,  and  died  very  quickly.  On  post- 
mortem acute  inflammation  of  the  stomach  and  bowels 
was  observed,  the  other  organs  appearing  normal.  Anti- 
mony was  found  in  the  viscera— it  was  admitted  that  the 
animal  had  been  dosed  with  a  condition  powder — and  no 
other  cause  of  poisoning  or  death  was  discernible. 

In  another  case  investigated  in  litOf),  doping  heavily 
with  antimony  prior  to  a  sale  appeared  the  only  explanation 
of  the  sudden  death  of  a  mare. 

Treatment. — Antimonial  poisoning  is  treated  by  removal 
of  the  cause  by  evacuation  of  the  stomach  and  oily  purga- 
tives with  demulcents. 

Tannic  acid  precipitates  tartar  emetic,  and  is  used  as  a 
chemical  antidote. 

^  •  \\i.  liecords,'  1865,  p.  ;i37. 
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Mui-phine  acaiiist  pain,  and  stimuliints  are  to  be  used  as 
lecjiiiied. 

Chemical  Diag-nosis  of  antimony  is  le,t  accomplished 
l.y  the  aid  of  Reinseh's  test,  the  deposit  on  the  copper  being 
ihstmgiushed  from  arsenic  by  yielding  an  amorphous  sub" 
hmate  on  heating,  and  further  by  the  well-known  difference 
in  behaviour  in  Marsli's  test. 

A  solution  of  antimony  in  hydrochloric  acid,  in  which  are 
immerswl  pieces  of  xinc  and  platinum  in  contact  with  one 
imother,  gives  a  black  stain  of  antimony  on  the  platinum. 
This  IS  a  delicate  and  characteristic  reaction,  which  may 
.ilsu  l,e  used  for  the  separation  of  antimony  from  a  hydro- 
chloric acid  extract  of  organic  matters. 

LEAD, 

Forms  and  Occurrence.-The  common  preparations  of 
lead  hkely  togive  rise  to  poisoning  are— theoxides  Uthan,,  and 
ral  lr<ul,  the  latter  being  used  as  a  paint  and  in  phnnbin"  • 
!>wl  mrtutr,  or  sugar  of  lead,  and  the  hash-  aotat — G  julard°s 
solution  ;  white  had,  a  basic  carbonate,  the  common  pig- 
ment, and  the  most  usual  vehicle  of  poisoning,  also  used  in 
the  manufacture  of  oilcloth  and  linoleum*;   the  snlphatr 
less  fre.juently  used  as  a  pigment.     Mrtallir  lead,  in  the 
torm  of  bullet  splashes,  has  been  observed  to  "ive  rise  to 
poisoning,  but  only  after  prolonged  lodgment  in  the  digestive 
system,  during  which  the  metal  is  corroded  and  absorbed 
Metallic  lead,  through  solution  in  water  under  certain  condi- 
tions may  also  be  the  cause  of  chronic  lead  poisoning  or 
plumbism.     The  conditions  governing  the  solution  of  lead 
l.y  water  are-that  the  water  is  soft-that  is,  free  of  lime 
and  magnesia  salts-and  aerated.    It  must  contain  dissolved 
oxygen  and  carbon  dioxide,  and  the  presence  of  nitrates 
further  facilitates  solution.     The  extent  of  solution  mav  be 
^'a^thered    from    the   following    llgures.t    which    show  "the 

*  White  lead  substitutes,  such  as  ••  lithoponc,"  whicli  do  not  contain 
l.ad  are  coming  into  increasing  vogue.  •  en  uo  not  contain 

T     tlOSPflP    a»d     <n^-^..l„ .    m  ..  _      "• 
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number  of  railligmnmie.s  of  le»id  (lis..,olvecl  by  ilOO  c.c.  of 
uator  frutu  u  Iniglit  aiuface  of  .".dOO  sijuure  luillimetreb  : 


l)i.-till('(l  uiitrr 

Distillcil  uutii-  -f()-{)2  t,'r,iiiiiii.- 
:nuiiionium  nitrate  lui-  litie         l:;-0 


llimi^.  II. .111-.  Ili.iir«. 
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Sucli  comlitions  are  fnUillt'd  liy  r;tin  water,  Imt  ordinary 
hard  water  is  without  perce|. tilde  solvent  uc-tioii.  Tlie  lead 
is  at  tir«t  dissolved  by  soft  water,  but  eventually  separateH 
in  the  form  of  white  tlakes  of  basic  carbonate. 

Lead  poisoning  of  cattle  aliii()>t  always  results  from 
eating  white  paint  or  red  lead,  and  of  dor;s  by  lickinrr  wet 
paint,  or  by  liekinf;  lead  lotions  applied  externally. 

Absorption  and  Elimination.— With  tlie exception  of  tiie 
acetate,  or  su^'ar  of  lead,  and  tlie  i^asic  acetate,  the  prepara- 
tions named  above  are  iiis(jlulile  in  water,  the  oxides  and 
carbonate  dissolving,'  easily  in  dilute  hydrochloric  acid.*  the 
sulphate  less  readily,  in  conformity  wherewith  it  has  the 
least  toxicity,  and  its  formation  by  the  exhibition  of  dilute 
sulphuric  acid,  or  a  soluble  sulphate  (Epsom  or  dlauber 
salt),  is  an  antidotal  measure. 

It  has  been  held  that  lead  is  tibsorbed  as  the  chloride 
formed  by  the  action  of  the  i^'astric  juices.  Lead  salts, 
however,  [U'ecipitate  albumins,  and  absorption  as  lead 
albuminate  is  more  probable. 

The  relative  insoluliility  of  tlie  lead  salts  and  of  the 
albuminate  account  for  the  fact  that  lead  is  one  of  tlie  least 
corrosive  metallic  poisons.  The  question  of  poisoning  by 
metallic  lead  has  been  Uie  subject  of  some  controvers'v 
(ri'lr  Ueferences),  but  is  now  held  to  be  established.  T' '3 
exi)osuro  of  bullet  splashes  to  weather  leads  to  superficial 
oxidation  or  rusting,  whereby  a  coating  soluble  in  acid  will 
be  formed.  In  like  manner,  eliluviiL"  from  lead-works  may 
eventually  impregnate  herbage,  and  lead  from  the  refuse  of 
old    disused    workings    gradually    finds    its   way   into    the 
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neighbouring  streams,  soils,  and  herba,^e.*    Thus,  in  a  case 
brcugh    under  the  author's  notice  by  Dunstan  of  LiskVar  I 
the  water  of   a  stre.un  was  proved  to   contain  nothle    i 
und^arsen:c-the  latter  bein,  adsorbed  by  suspended  !::;! 

Lead  is  retained  by  the  organs  for  a  long  time  The 
.lue  hue  on  the  gums,  supposed  to  be  caused  bv  a  depo 
t.on  nf  lead  sulphide,  only  disappears  very  slowly  ITter 
;'^''<lnuva.  of  the  cause.  The  live,  kidneys,  bon  s  1  -ou 
UBsue  and  u.uscle  retain  lead  in  the  relative  ord  r  g"-  n 
Accordmg  to  Ellenberger  the  percentages  of  lead  foundTn 
those  organs  of  a  sheep  which  durmg  four  months  LS 
received  Kii  grammes  of  lead  acetate  were- 
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j:iuuinat,.n  :s  slowly  et!ected  by  way  of  the  bile   u-ine 

-  .vary,  mucous,  and  cutaneous  e.vcretions,  and    s'  lei 

:x  rS    V^  '^^--«^-^-  of  pota;sium  iodide  ' 

est  S   ,  'V  """""*  ^^  '"'^^"^'^  ««  satisfactorily 

t.tabl  shed.     \  ery  usually  a  large  excess  of  lead  remains   n 
tt>e  ahmentary   tract,  cows   frequently  eating   iraTnain^ 

JioHynlcv    Id  P^^P^.''^^'°"  S^'^'  tJ^e  general  condition! 
I  nn^ion^  ^'  "^"T  ''  '^'  '''^^'''-     ^he  following 
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able  r  .      '!,  '^'''""''  ^''P^^'y^'^  ^^y  '^'^  hor««  is  a  remark- 
able ponu.  and  is  on  a  parallel  with  the  con.parativeTr  tv 

ascent    l7?'  '''''  ''''''''  ''''■     ^^^s   are   readily 
^^piMe,  but  eases  of  poisoning  of   them  by  lead  a,^ 

*  See  on  this  point  Taylor,  '  Poisons,'  1875,  p.  438. 
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Symptoms,  -Ntumrouswell  autlienticn  d  cases  on  rccon! 
in  tht3  lilcnanrc  eiuiMu  .i  clns.;  i)Kt.ire  of  the  8yii.i.toina- 
tolo-y  '^f  lt''i>l  lo  '••■  i'l'li'-'iti-'l-  But  l)y  reason  of  the  nervous 
svnu.toms  leiul  poisonin-  may  L.usily  be  eoiifouiuled  u.tl. 
ti.al  due  to  some  vet^etul.l.-  poisons.  Toxic,  or  numerous 
small,  .loses  lirst  irritate  un.l  then  paralys.-  h.  h  vnluntary 
ami  i.'.volunlarv  muscles  throu-h  Hk;  mntor  nerves 

Ga.,tro-ententis,  colic.  eonvuL.ions,  coma,  ami  deatli  are 
very  general  ellecls  of  >ir„tr  p:,xn,nn:i  of  calile  '  '.  Note- 
uorlhy  are  signs  of  intense  ab.lomiiuil  pain. -nn.hn;;  of  teeth, 

nisd'aiscliarges.  salivation,  pallor  of  mucou.>  membranes, 
constipation,  svith  passage  ..f  hard  black  dung,  folid  breath, 
ropy  urine,  blindness,  muscular  tremors,  and  coma.  Ibe 
pvdse  is  hard  and  threadv,  breathing  acclerated,  and  tempera- 
ture nearly  normal  or  depressed,  whilst  the  extremities  are 
cold  Ip  cattle  there  is  delirium,  alternating  with  ,i  semi- 
comatose condition,  in  \\hich  the  patient  may  assume  an 
unnatural  position,  and  make  no  attemi-t  to  alter  it. 

Ui  interesting  case  of  sitUinUr  j.oismni,,!  with  subsecpient 
recovery  of  foals  was  quoted  by  J ).  Pugh  in  is'.lT.^  The  symp- 
toms were  listlessness,  watery  discharge  from  nose,  eyes 
bright  and  prominent,  tongue  red,  offensive  breath.  Pulse 
frequent,  hard  and  w.ak.  temperature  lOO't^  F.  Pefused 
food,  faces  hard,  urine  highly  coloured  and  ropy.  1  nder 
usual  treatment  r.coveries  were  made  in  from  -even  to 
twenty-one  day>.  The  cause  was  the  scaling  off  of  flakes 
of  paint  from  a  bucket. 

The  on.et  of  symptoms  may  be  slow— up  to  forty-eight 
hours— but  is  generally  unknown,  and  the  period  of  illness 
may  be  protracted,  as,  for  instance,  over  nine  days  in  a 
ease  communicated    by   Ainsworth   Wilson,  of   which    the 

.s  abject  was  a  calf. 

Chronic  ruisoniiin.—The.  blue  line  on  the  gums  only 
appears  i>i  chronic  poisoning,  which  is  a  rarer  event  m 
practice  than  the  acute.  In  chronic  poisoning,  so  common 
formerly  among  workers  in  lead,  are  to  be  noted  the  general 
.•!:.. ,,,;:.-.-.  .J.'.r  ii-.rri.jvscnt.R.  colic,  constip'tion  alternating  with 
a'iarrhcea,  and  "thirst ;  the  .nervous  symptoms  of  paralysis. 


Mi\i;i;.\L  oi:  inoikianic  Poisons 

«''nvuIsio.,H,  an,l  ,„„.,  „l,serve.l  i„  the  .vcnte  f,.rm  •  the 
r.  n.ml  sy,„,,to,ns  „f  uasti,,.,  enKic-iatinn,  ,l..l,ilitv.  .nil  the 
'''^"-  '"""""^f-".  '^-'.1  lactation  .nts..  an.l  convulsions, 
""'la,  and  jmralysis  pivmie  (Icatli 

Some  excellent  examples  of  chronic  or  slow  lea.I  poisonin-^ 
:-;  -ws,  ,l„e  to  l.ulict  splashcH,  were  reconle.l  h  Tn.son" 
I'i-nad,*  an.l   \\at.s(.n  in    isir       ■       • 


111  these  cases   the  period 


■   ,  .       ,  iiuv,.-  cases   uie  i)erio( 

nterven.n.  hetween  th.  ingestion  of  the  lead  spl-shes  and 
'H.-ss  was  prolonged,  amounting  to  as  ,uuch  .s  lifu- 
l'ii;  it   weeKs       I|,e    .y.nptonis    ohserved    were-abdonien 

I  on  ceased,  appefte  ,ood,  constipation  alternated  l^- 

M.  1  ea:  .nulual  wastn..  and  prostration  preceded  deatl' 
he  h  ue  hne  was  ahsen,.     The  viscera  ,-enerally  were  pale 
'Y"^-^;-'     ;^''«  '•-".'  M'-uliar  Idue  colour,  and      e 
^'f""'r'    .7-^-V   -"taine-l    ahout    A    .aliens    of   .,tra 
-loured  thud       >fetallic  lead  was  found  in  the  retic.l.n 
-'    luson  observed   that  this  had  been  corroded   by      e 

llu    lat.on  of  the  lod-Mnent  of  the  solid  matter  so  nerma- 
"'■ntly  ni  ihe  di-estive  system.  ^ 

The   l,rrnunia,>,  m,.  ,,.   .,0!.,^' records  an  interestin.' 
e,;al   action    wUh    comments,   arisin.    from    the    chroni^ 
i::i7  "  h^^"''  '">  "  '-^--Iting  operations  Tt 
1  or  n    ■  of.      "V"'''  "r-''"^  ■''^""^*^^'  "'-^^^'^'^^  '^'^""ess; 
.^  cllmj^^  at  knees  :  but  no  constipation  or  colic.     It  was 
;;i-U.ced  by  Herapath,  in  evidence,  that  the  hi  e  iL  on 

I'lumbism   is   remarkable   from    the    length    of    illness 

uchn^y  be  protracted  over  weeks  or  eve;  month         n 

orses  lead  causes  roaring  and  dyspn.ea  b,- actin.^  on  the 

Ultirr;nd'r^  'V7'  "''  ^^^•^"  ^^'  ^'^  "^™ 
yuionties,  and  have  also  been  observed  by  Shenton  in 
this  country.*  "^    '^"*^"''""  m 

J"  ■-■-^"'•"^>"^-^«"ce5.— infiammation  of  the  fourth 

*  See  Dun,  ■  Vetcriiuirv  Medicines,-  1911,  p.  228. 
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Btomacn  and  intestines  is  a  common,  but  not  invariable, 
condition.  Particles  of  leail,  sometimes  amounting  to 
several  pounds,  as  in  a  case  recorded  by  Nash-'  (1804),  may 
be  found  in  the  reticulum.  It  is  usual  to  find  pieces  of 
lead  paint  of  the  size  of  beans,  blackened  externally,  friable, 
and  white  internally.  Where  such  pieces  have  been  in 
contact  with  mucous  membrano.  the  latter  is  also  blackened 
and  easily  detachable,  revealing  inHaramatory  patches. 
Acute  peritonitis,  with  formation  of  greyish-yellow  false 
membrane,  has  been  observed. 

In  a  case  observed  by  Lawson"  i  IHH  t)  the  mucous  mem- 
brane was  detachable  ;  no  inflammation  ;  liver  bloodless 
and  yellow  ;  lungs  engorgrd  with  black  blood,  intlamed  and 
emphysematous ;  trachea  and  bronchi  filled  with  a  frothy 

spume. 

In  some  cases  the  liver  has  been  found  engorged,  and  in 
others  the  organs  have  been  found  healthy.  The  produc- 
tion of  inflammation  depends  on  the  nature  of  the  prepara- 
tion given.  It  is  not  shown  when  the  dose  is  small  or  in 
the  presence  of  an  excess  of  acid  ;  in  the  form  of  albuminate 
dissolved  in  acetic  acid  deat  s  rapid  and  inflammation 
absent;  but  with  solid  carbonate  dark  red  inflammation  is 
to  be  anticipated. 

Treatment.— Removal  of  the  cause  by  emetics,  by  the 
pump,  and  by  means  of  saline  purges  ;  as  chemical  anti- 
dotes, dilute  sulphuric  acid;  or  soluble  sulphates,  such  as 
Epsom  or  Glauber  salt  ;  casein,  given  as  milk,  is  recom- 
mended, in  order  to  precipitate  lead  albuminate ;  tannic  acid, 
as  tea  or  coffee  ;  and  stimulants,  ,■.."..  digitalis  or  ammonium 
acetate,  have  i>een  i>>ed.  In  chronic  plumbism  the  exhibi- 
tion of  potassium  iodide  is  claimed  to  facilitate  elimination. 
Chemical  Diag-nosis.  —  The  separation  of  lead  from 
organic  matter  follows  the  lines  indicated  under  the 
general  scheme  described  in  the  section  on  Chemical 
Toxicology.  Quantities  of  the  order  of  „,',o  grain  of  lead  in 
4  ounces  of  organic  matter  are  recognisable  wth  certainty 
by  means  of  the  well-known  sulphuretted  hydrogen  colora- 
tion   t.«Ht.     But   in   the  absence  of   much   free   acid    iron 
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responds  and  is  always  present,  so  that  reliance  shuald  not 
lie  placed  on  this  test  alone,  but  with  the  formation  of  the 
cli;  -teristic  yellow  c-rystalline  lead  iodide,  the  two  re- 
.ictions  afibrd  absolute  evidence.  The  precipitation  of  lead 
Bulpliate  from  the  li.juid  got  by  heating  organic  matter 
witii  nitric  acid  is  not  reliable,  calcium  sulphate  being 
alwnys  present,  and,  further,  is  not  sutHcientlv  delicate, 
owing  to  the  solubility  of  the  sulphate  in  acid  and  in' 
ammonium  salts. 

As  is  to  be  expected,  the  quantities  found  in  alimentary 
contents  show  very  wide  variation,  as  much  as  2^.  per  cent. 
of  red  lead  having  l,een  found,  and,  on  the  other  hand,  as 
iittle  as  ,,',„  grain  per  2  ounces  in  well  authenticated  cases. 
Tbe  detection  of  lead  in  the  liver  or  kidneys,  even  in  small 
'luai.tiiies,  affords  l,etter  medico-legal  evidence,  representing 
al)sorbed  lead,  whereas  medicinal  doses-- .,/.,  of  lead  acetate 
—iinght  easily  be  recognised  in  visceral  contents,  but  not 
in  the  organs. 


J 
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MERCURY. 

Forms  and  Occurrence.  -The  most  important  soluble 
'  "ipound   of  mercury   is    the  hjrhlnri'lr   or   rorrosire  .suh- 

■naif,  one  of  the  most  powerfully  corrosive  and  bacteri- 
cidal of  the  salts  of  the  heavy  metals.  It  is  not  often 
tli^'  cause  of  accidental  poisoning.  The  iiicycHwuti  rhiorvh 
or    nilonn'l,    being   insoluble,    is    non-toxic —save    in    Lnr^e 
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doses. 


then  elimination  I) 


irgation  djes  not  occur  - 
and  noii- irritant,  and  is  one  of  the  commonest  medicinal 
forms  of  mercury.  Mitnllir  mrmirii,  which  is  harm- 
less in  liir^e  glol)ules,  is  absorbed  when  in  the  finely 
divided  form,  and  is  thus  extensively  employed  in  such 
preiuirations  as  mercury  with  chalk,  and  in  vaiious  mer- 
curial ointments.  Finely  divided  mercury  is  also  some- 
times incorporated  with  oil  of  tar  and  mineral  oils  in 
manj^e  dressings.  The  sparingly  soluble  red  indhi''  or 
hiiiiodiilc  also  tinds  application  as  an  ointment.  As  lotions, 
suspensions  of  the  black  nu'rciirnii.-:  and  yellow  iiierciirii; 
o.ridrs  in  lime  water  are  used,  and  ;/;/-•  nit  ■'■uric  rijanidc 
is  a  powerfully  antiseptic,  non-irritant  agent. 

AvuiKHiiiitcd  till  rciiri/  or  irhitr  j>ifii]iittif<',  formed  by  acting 
on  mercuric  chloride  with  ammonia,  is  a  non-irritant  used 
as  a  dressing. 

Absorption  and  Elimination —The  finely  divided  metal, 
as  well  as  the  soluble  salts,  is  absorbed  through  the  skin. 
Thus  Fruhner  '  records  a  case  uf  poisoning  by  absorption 
from  blue  ointment. 

When  linely  divided  mercury  has  access  to  herbage  it 
may  be  eaten  as  such,  or  possiljly  may  l)e  converted  into 
the  o.xide,  as  in  the  case  (quoted  by  Lander.  ' 

In  the  stomach  tlu'  soluble  salts  of  mercury  come  into 
rapid  and  intimato  cuiitacc  with  the  tissues,  and  thus 
exercise  the  powerful  corrosive  effects  due  no  doubt  in 
part  to  the  acid  ion,  ihough  chietly  to  that  of  mercury. 
The  mercury  albuminates,  being  readily  soluble  both  in 
proteins  and  in  ^-odiuni  chloride,  cause  the  drug  to  pene- 
trate deeply  into  the  tissues,  and  to  pa.^.-^  into  the  circula- 
tion in  the  form  of  albuniinate. 

The  metal  llm.-^  liecomes  dislriliuted  lliroughout  the  body, 
and  is  stored  mainly  in  the  kidney  and  liver.  It  is  elimin- 
ated from  the  organs  by  most  of  the  excretory  channels, 
chierty  througli  the  intestines  and  kidneys.  The  elimina- 
tion is  in  all  cases  very  slow.  For  the  most  part  calomel 
is  converted  in  the  intestines  intu  the  black  suli)hide.  aiul 
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excreted  as  such  in  the  ficces,  very  little  of  this  salt  beiii-r 
aijsorbed. 

The  toxic  doses  of  mercuric  chloride  hy  the  mouth  are 

;,'iven  l)v  Kaufmaiin  as — 


tlurse 
Ox 


r20  grain.-i 


Do- 
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Symptoms.— Recorded  instances  of  mercurial  poisoning 
anions  animals  are  rare,  and  the  data  unfortunately  by  no 
means  always  complete  or  instructive. 

ArtUr  pinsi,ni>i:i  exhibits  the  usual  seijuela'  of  naueoa  and 
vomiting  where  possible,  with  violent  diarrhea  and  strain- 
ing, the  stools  being  watery  or  bloody.  These  symptoma 
are  followed  by  collapse,  weakness  of  the  pulse,  irregular 
respiration,  a  subnormal  temperature,  and  death  by  shock, 
or  if  there  is  survival  for  several  days,  acute  gastro-enteritis, 
salivation,  irritation  of  the  kidneys,  and  death  from 
exhaustion. 

Characteristic  of  mncKnaU-sm  is  the  salivation  or 
ptyalism,  the  blanching  of  the  membranes  of  the  mouth, 
.md  loosening  of  the  teeth,  probably  caused  by  the  local 
excretion  of  mercury.  Wallis  Hoare  points  out  the  danger 
of  using  too  strong  mercr.rial  lotions,  and  has  encountered 
salivation  and  even  death  in  dogs  after  the  use  of  white 
precipitate  ointment.  Serious  local  inflammation  of  the 
mouth  and  eyes  with  formation  of  pustules  hah  also  been 
noted  by  the  same  authority  in  horses,  caused  by  rubbing 
against  i  part  dressed  witli  the  biniodide  ointment. 

In  the  case  ol)served  by  Frohner  (Inr.  cit.)  a  horse  was 
dressed  over  the  ribs,  back,  and  (juarters  with  blue  oint- 
ment. The  symptoms  ensued  after  seven  days,  when  the 
patient  displayed  loss  of  appetite,  diarrha-a,  profuse  nasal 
discharge,  staring  coat,  pulse  (\H  and  weak,  temperature 
1"-^!^  F.  J'ustules  of  1  incli  in  diameter  formed  at  the 
points  of  application  of  the  ointment,  diarrhea  and  dis- 
•■harge  increased,  with  extreme  debility,  depression,  and 
'lulness  of  sensation,  followed  by  death  on  the  ninth  day. 
In  the  case  observetl  by  Lander  Uoc  '■•'.)  ^hp  »"«.-,.„..,. 
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had  found  its  way  on  to  the  herbage  as  the  result  of  ;i  tire 
in  an  explosive  works,  hut  three  months  elapsed  before  the 
cattle  began  to  die ;  so  tliat  here,  no  doubt,  there  was 
chronic  poisoning,  hut,  unfortunately,  no  record  was  given 
of  the  symptoms. 

Examples  of  the  toxic  etlect  of  calomel  are  given  by 
Finlay  Duji,  who  ohserved  irritant  and  general  effects  in 
horses  by  ;{  to  4  drachms  :  in  cattle  by  2  to  8  drachms : 
ill  sheep  by  15  to  .'?0  grains  :  and  in  dogs  by  6  to  80  grains. 
Such  doses  cause  colic  and  copious  defa'cation  of  green,  or 
in  dogs  darker,  fa'ces,  and  if  repeated  for  three  or  four  days 
foetid  diarrhci'a,  bad  breath,  soreness  of  mouth,  loss  of 
appetite  and  condition,  low  fever,  dysentery,  and  death.  A 
donkey  was  killed  in  sixteen  days  by  fourteen  daily  doses  of 
1  drachm,  having  exhibited  salivation,  futid  breath,  sore- 
ness of  the  gums,  and  loss  of  appetite  and  general  condition. 
After  death  the  teeth  were  found  to  be  loose,  mucous 
membranes  of  mouth  and  air  passages  blanched,  those  of 
the  stomach  and  intestines  softened  and  covered  in  parts 
by  mucus. 

Post  -  Mortem  Appearances.  -  Those  observed  by 
P'rohner  were  the  inflammation  of  the  mucous  membranes, 
hsemorrhagic  enteritis,  necrosis,  and  perforation  of  the 
cajcum,  peritonitis,  catarrhal  nephritis,  and  inflammation 
of  the  spleen,  and  are  noteworthy  in  illustration  of  the  fact 
that  the  gastric  disturbances  due  to  mercury  are  also  pro- 
duced when  the  poison  has  been  absorbed  otherwise  than 
by  the  alimentary  tract. 

In  acute  poisoning  there  is  formation  of  diphtheritic 
false  membranes,  particularly  in  the  large  intestine. 

C.  Hirst*  has  given  a  somewhat  imperfect  account  of 
what  was  probably  corrosive  sublimate  poisoning  in  the 
pig,  in  which  rupture  and  perforation  of  the  stomach 
and  ulceration  of  the  mucous  coats  were  prominent 
effects. 

Ill  the  VcU  rinary  Uci-f-d,  r.(OL>.  p.  27,  there  will  be  found 
an  aiistract  showing  the  post-mortem  appearances  obseived 
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ill  the  experimental  poisoning  of  cattle  with  repeated  doses 
i>f  sublimate. 

Treatment.— Chemical  antidotes  are  white  of  egg,  which 
precipitates  albuminate,  and  thus  checks  the  corrosive 
action.  Sulphur,  or  liver  of  sulphur,  acts  ijy  forming  the 
ni-olul)le  sulphide.  Potassium  chlorate  tends  to  counteract 
the  salivation  characteristic  of  chronic  mercurialism,  whilst 
potassium  iodide  is  thought  to  hasten  elimination. 

When  the  injury  is  due  to  an  ointment,  the  skin  should 
1m  thoroughly  cleansed  with  warm  soda  or  soap  solution. 

Chemical  Diagnosis.— Mercury  is  deposited  on  copper 
ill  the  well-known  Reinsch  test,  the  delicacy  being  about 
.,'..,   grain   of    mercury   in   2    ounces   of  organic    matter. 
l>Lposition  ensues  even  when  one  has  to  deal  with  mercurial 
organic  compounds,  such  as  must  be  formed  in  the  liver,  for 
these   are    broken   down    by  the   hydrochloric   acid    used. 
l»istuict  globules,  which  may  be  collected  and  weighed,  are 
obtained  on  heating  the  coated  cojiper  in  a  dry  tube.     If 
only   traces   are   present,    the   sublimate   on    heating   the 
copper  should  be  treated    with    iodine  vapour,  when    the 
formation  of  mercuric  iodide,  yellow  when  freshly  heated, 
uiid  gradually  changing  to  scarlet  on  keeping,  affords  a 
most  characteristic  reaction.     Mercury  is  also  sei)arated  as 
tlu-  sulphide  in  the  nitric  acid  jirocess   of   extraction    of 
organic  matter.     The  sulphide  may  be  dissolved  in  hydro- 
cliloiic  acid  with   the  addition   of   a    scrap   of   potassium 
clilorate,    and    tlie    solution    of    mercuric    chloride    then 
reduced   to   insoluble   calomel,  and  eventually  to  metallic 
mercury  by  means  of  stannous  chloride.     This  is  also  a 
delicate  reaction,  but  is  less  characteristic  than  the  iodide 
test. 

Failure  to  obtain  a  positive  result  with  the  iodide  reaction 
Tiuist  be  taken  as  a  decisive  negative  to  the  ipiestion  of  the 
presence  of  mercury. 

From  the  medico-legal  standi.oint  it  will  have  to  1)6 
established  that  no  mercurial  preparation  has  been  given. 
\fter  perfectly  safe  and  legitimat.  dosage  of  calomel, 
•;:;ercury  m  very  easily  fuuiid,  espeuaily  in  the  alimentary 
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contents.  And  it  must  be  remembered  that  it  is  rarel.v 
possil)le  to  ascertain  the  form  in  which  the  metal  w;i> 
given. 


COPPER. 

Forms  and  Occurrence.— The  commonest  .salt  of  copiier 
is  the  ■■iiilplidtf,  or  l)lue  vitriol,  or  hluestone,  wliich  is  often 
used  as  a  dressing  for  grain  against  the  dei)redations  of 
birds  and  as  a  preservative,  and  thus  may  give  rise  to 
poisoning. 

Copjier  preparations,  such  as  Rordeaux  mixture,  are 
widely  used  as  sprays  against  parasites  of  the  vine  and 
other  fruit-irees. 

The  effects  of  lOj/pn-  arsniitr,  or  Scheele's  grctn,  are  more 
correctly  referable  to  the  arsenic  than  to  the  copj  tr. 

Copper  is  dissolved  by  li(iuids  containing  organi.j  acids 
from  copper  vessels,  and  thus  is  sometimes  taken  up  from 
cooking  vessels.  Salts  of  copper  are  further  used  to  give  a 
green  colour  to  such  preserves  as  pickles,  but  could  not 
in  this  way  give  rise  to  poisoning  among  animals. 

Ctijipcr  xiihavctdtr,  or  verdigris,  is  formed  by  exposing 
copper  to  acetic  acid  vapour,  and  is  occasionally  used  in 
medicine. 

Absorption  and  Elimination.— Copper  is  not  easily 
absorbed  through  the  intact  skin.  In  the  stomach  the  salt^ 
of  copper  form  albuminates,  which  are  soluble  in  an  excess 
of  the  albumin  soluuon,  and  it  is  therefore  absorbed  fairly 
quickly,  transported  by  the  blood  to  the  tissues,  and 
deposited  chictly  in  the  liver,  lungs,  and  kidneys. 

Elimination  by  the  bile  and  urine  follows  very  slowly,  the 
metal  bein';  stored  for  several  months. 

Our  laboratory  experience  indeed  salislies  us  that  cop['er 
is  normally  found  in  tlie  livers  of  the  domesticated  animals. 
Thus,  in  the  dog  it  is  present  to  the  extent  of  about 
1  in  10,000. 

Physiological  Effects.— Concentrated  solutions,  espe- 
cuilly  of  the  sulpliat'   luA  chloride,  act  as  irritants,  more 
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dilute  solutions  exercising  an  iistiingent  and  antiseptic 
etTect,  contracting  the  capillaries,  with  arrest  of  secretions 
iind  disinfection  of  the  surface. 

Large  doses  produce  amongst  animaii  loss  of  appetite, 
naunea,  colic,  diarrhaa,  and  fatal  gastro-enteritis. 

Small  doses  continued  over  a  long  time  eventuate  in 
chronic  poisoning.  Thus,  F^Uenherger  and  Hofmeiater 
;^'iive  sheep  from  7^  to  45  grains  of  copix'r  sulphate  per 
ilay.  and  ohserved  death  in  periods  of  from  oO  to  lU  days. 

Baum  and  See''':;er  ■■  similarly  experimented  on  sheep, 
goats,  dogs,  and  c.as,  to  wliich  cuprohiimol  a  compound  of 
copper  with  li.cmoglolnn),  copper  sul[)hate,  copper  acetate, 
and  copper  oleate  were  administered  over  extended  periods. 
They  observed  great  emaciation,  weakness,  loss  of  appetite, 
cramp,  and  death. 

The  injection  of  non-irritant  copper  saIt^,— «.</.,  double 
alkali  tartrates  and  albuminates — induces  slow  and  w>'ak 
locomotion,  and  later  paralysis,  in  which  the  heart  ;ind 
respiration  are  involved.  If  the  animal  survives,  violent 
and  Idoody  diarrlm  a,  loss  of  flesh  and  appetite,  alliu- 
minuria,  icterus  and  anaemia  may  ensue. 

The  poisonous  do.ses  (pioted  by  Kaufmann  for  the  horse 
and  ox  are  ".DO  grains  each  of  copper  sulphate.  Dogs  with- 
stand daily  doses  of  10  to  I."  grains  of  copper  sulphate,  I)Ut 
may  succumb  under  the  elt'ects  of  10  to  (iO  grains  (Finlay 
iHm).  Fifteen  grains  of  the  d[)hate  injected  into  the 
jugular  vein  of  a  dog  killed  in  IJ.  seconds  (Christison). 

Theiler  (see  under  Arsenic;  found  that  22  grains  of 
copper  suli)liate  is  a  safe  dose  for  sheep,  !.'>  grains  and 
upwards  causing  death  from  acute  gastro-enteritis. 

Symptoms  of  Acute  Poisoning-.— Recorded  instances 
of  acute  copper  poisoning  are  rare.  A  case  is  given  by 
Keimers+  in  which  four  foals  (six  months),  having  eaten 
wheat  cured  with  copper  sulphate,  were  estimated  to  have 
received  about  !t,000  grains,  and  after  twenty-four  hours  all 
were  ill,  and  one  dead. 

The    symptoms    observed    were  —  sweat!!!'.     m!!Sf'!!!:-.r 
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Vet.  Record,  189s,  p.  249. 
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spasms,  (litficulty  in  Htanding  and  unsteadiness  of  hind- 
quarters, vacant  look,  pulse  105  ])er  minute,  tempera- 
ture lOtr  F.,  the  conjunct ivic  dark  red.  There  was  loss  of 
appetite  and  ^'real  thirst,  and  passage  of  greenish-yellow 
futid  fitces. 

In  iinimais  capable  of  vomition,  the  vomit  and  purge 
liave  a  blue  to  green  colour.  Abdominal  pain,  collapse,  a 
Nvcakened  pulse  and  respiration,  terminating  in  coma,  con- 
vulsions and  paralysis,  with  death  from  exhaustion,  indicate 
the  usual  forms  of  poisoning  by  corrosive  mttal  salts. 

Chronic  copiui- - p,iis:>ii'niii  is  stated  to  occur  amongst 
animals  in  the  neighbourhood  of  copper-smelting  works. 
They  show  increasing  emaciatio...  weakness,  and  general 
loss  of  condition.  It  is  doubtful  whether  llie  disorder  is 
not  due  to  arsenic,  .\nalyses  of  the  livers  of  animals 
sui)posed  to  have  died  from  this  cause  have  been  made 
and  failed  to  reveal  :i  larger  proportion  (if  copper  than  that 
normally  found. 

Post-Mortem  Appearances.— In  the  case  of  the  foals 
quoted  by  Reimers,  the  abdomen  was  greatly  distended, 
and  contained  about  a  litre  of  reddish-yellow  serum.  The 
stomach  was  full  of  food  ;  mucous  membrane  inflamed  and 
thickened,  that  of  the  small  intestines  being  also  thickened 
and  covered  with  hamorrhagic  patches  ;  the  liver  enlarged, 
brownish-yellow,  and  friable :  the  spleen  enlarged  and 
kidneys  congested  :  the  heart  was  dark  red,  and  covered 
with  hamorrhagic  patches. 

The  post-mortem  appearances  of  the  chronic  cases  of 
r.aimi  and  Seeliger  varied,  and  showed  amongst  others 
chronic  catarrh  of  small  intestine,  with  thickening  of 
mucous  membrane  and  swelling  of  lymph  follicles.  The 
liver  and  kidneys  showed  swelling,  inflammation,  fatty 
degeneration,  atrojjhy,  and  necrosis.  The  organs  manifested 
copious  hamoglobji  dc[)Osits  and  subserous  hainorrhages 
ori  the  heart ;  in  one  case  there  was  general  icterus. 

Treatment. — As  chemical  antidotes  to  copper,  potassium 
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and  animal  charcoal  have  been  recommended.     Egg  albu- 
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mill,  milk,  and  burnt  magnesia  may  be  used.  Besides 
elimination  of  the  cause,  mucilaginous  and  stimulating 
medicines  iire  indicated. 

Chemical  Diagnosis. -The  separation  of  copper  from 
organic  tissues  follows  the  course  indicated  under  tlie 
general  scheme. 

Delicate  tests  art -the  formation  of  ,i  dark  blue  liijuid 
with  excess  of  ammonia,  and  the  formation  of  the  reddisli- 
lu-own  ferrocyanide  by  means  of  potassium  ferrocyanide 
in  the  presence  of  acetic  acid.  The  latter  test  is  of  excessive 
delicacy,  showing  the  presence  of  copper  in  insufficient 
quantity  to  resiiond  to  the  ammonia  test.  From  the 
remarks  made  above,  it  is  evident  that  thu  detection  of 
copper  in  the  liver  and  kidneys  is  no  evidence  of  copper 
lioisoning,  hut  its  presence  in  the  stomach  contents  of  the 
herbivone,  or  in  the  vomit  or  ftcces  of  a  dog  will,  if  the 
quantity  is  considerable,  point  to  copper  as  the  particular 
agent  of  the  observed  corrosive  poisoning. 


ZINC. 

Forms  and  Occurrence—Although  metallic  zinc  and  its 
compounds  are  widely  encountered,  the  poisoning  of  animals 
by  them  is  a  rare  event.  Tlie  sulph^fr  (white  vitriol)  finds 
use  as  an  emetic,  and  is  liable  to  be  mistaken  for  Epsom 
salt,  which  has  the  same  crystalline  appearance.  The 
rhl„ri,lr  is  a  very  soluble  and  deliquescent  substance,  having 
a  powerful  corrosive  action,  and  is  not  given  internally! 
The  solution  in  water  is  faintly  acid  in  reaction,  and  con- 
stitutes Burnetts  fluid,  used  as  a  strong  disinfectant  tor 
unheathly  wounds.  A  concentrated  solution  of  zinc  chloride 
IS  used  in  plumbing,  and  a  mixed  solution  of  the  chloride 
with  sulphurous  acid  used  to  be  employed  as  a  disin- 
fectant (Tuson). 

Each  of  these  salts  is  irritant,  and  causes  poisoning. 

I'he    double    salts     with     tintaaainr.,     ^y    „«, : ,  i 

powerfully  irritant. 
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The  i'l'hU-  ami  •■ni}ii>ii<il<  are  exteiiHively  used   is  pif^menls 

— ziiR'   white— and   in    antif(Mdin{,'    jaepii  iiliui.    for    hhips. 

They  and  the  salts  of  weak  acids,  such  as      /r  a,,  tat,  and 

iiu-  hciiziniti',  are  astrin!.;eiits,   and  are  used  internally  in 

medicine. 

Zinc  cisterns  and  t'tt'ivani^ed  vessels  yield  zinc  to  soft 
water  under  the  same  conditions  as  tliose  i^overninK  the 
solution  ot  lead.  It  is  not  to  be  aiipreli.-nded  tl  U  pnisoiiinj^ 
would  arise  from  this  cause. 

The  metal  is  also  dissolved,  prijhaldy  In-  mean-  of  'r«;anie 
acids,  from  zinc-lined  trou:^iis.  and  on  tin  iccount  is  fre- 
quently found  in  forage  and  foodstuffs. 

In  spite  of  the  wide  ditfusion  of  zinc  compounds  pois  iiim; 
is  only  likely  to  occur  from  the  accidental  administration  of 
zinc  chloride,  or  of  the  sulphate.  In  the  latter  ise  do^s 
and  cats  promptly  reject  the  d(j.-.'  ..y  vomiunR.  and  under 
proper  treatment  a  fatal  termination  is  unlikely. 

Absorption  and  Elimination.— The  insoluble  compounds 
of  zhic  are  not  very  easily  a.^sorbed,  being  found  only  in 
traces  in  the  organs  after  lengihy  dosage.  The  greater  part 
of  a  dose  of  the  oxide  is  excreted  as  sulphide  in  the  faeces. 
The  soluble  and  irritant  salt>  are  absorbed,  and  may  be 
found  in  the  liver,  kidneys,  and  spleen.  Elimination  takes 
place  chietly  by  tlie  kidneys,  but  zinc  is  stored,  and  imly 
slowly  eliminated  from  the  liver.  Thus,  the  author  found 
zinc  in  the  liver  of  a  calf  which  had  received  100  grammes  of 
zinc  potassium  chloride  (eijuivalent  to  VI  grains  of  pure 
zinc  chloride)  three  weeks  before  death.  One  ounce  of  the 
organ  contained  ,'„  grain  of  .  inc:  there  were  traces  in  the 
kidney  and  bile,  but  it  was  absent  in  the  s])leen. 

Toxic  Doses. — Half  an  ounce  of  zinc  sulpliate  daily  for  a 
fortnight  gave  no  marked  effect  on  horses,"  though  larg'  r 
doses  caused  loss  of  appetite,  nausea,  and  diuresis. 

In  experiments  with  zinc  potassium  chloride  the  author 
found  that  100  grammes  (nearly  1  ounces)  cause^  illness,  but 
were  not  fatal  to  a  young  calf  which  had  already  received 
fceverai  omaiicr  ciOoCo. 

+  l''inlay  Pun,  "Veterinary  Medicine,"  1910,  p.  239. 
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A  full-yrowii  sheep  was  not  seriously  affected  i.v  20 
-r.unmes,  l)iit  was  killtjd  l.y  .;0  grammes  of  the  same  saltf 

Wlieii  .;iveii  intravoiiou-ly  zinc-  sulphate  acts  rapidly; 
Jli.is  :)0  ^'niiiis  d.'presH.-d  tlie  iiear's  ai-tinn,  and  killed  a 
il'ii^  in  a  frw  seconds  iChri-tison). 

Symptoms.-  r(,is,.nr.us  do.es  ..f  zinc  sallsprodi.ee  tlie 
-.ncral  symptoms  of  acute  metal  poisonin-,  an.l  are  not 
marked  in  anin.als  \,y  remote  cil'ects. 

hi   ili<.  case  of  tlie  calf  iihove  referred  to,  ilie  a.lministra- 

ticm  of  1(10 -rarames(.t  zinc  potassium  clilmid.caiisodat  once 
l.lowm;.;  and  distress,  the  animal  lyin;;  .lown.  After  twenty- 
fnur  hours  the  temperature  was  !».s°  F.,  puis,,  ss  stron-,  faces 
uatery,  abdomen  ticked  up,  hack  arched,  and  the."e'  were 
ri-ors  of  fore  and  liind  -juart,  rs.  The  symptoms  passed 
"tr  slowly,  the  animal  remainin-  in  an  emaciated  condition. 
In  <heep  and  pi-s  the  irritant  salts  produce  loss  of 
.il'petite,  frothing,  nausea,  dulness.  and  general  loss  of  con- 
lition. 

Post-Mortem  Appearances.  These  are  of  acute  gastro- 
enteritis A  sheep  poisoned  hy  zinc  potassium  chloride 
>howed  slight  inflammation  of  the  tirst  and  third  stomachs, 
init  mtense  croupous  inflammation,  with  fibrinous  exudate' 
'f  l.;e  fourth  s'  .mach.  Th.  whole  of  the  alimentary 
ontents  was  very  fluid  and  watery,  and  there  was  diffuse 

It  slight  mflammation  throughout  the  small  and  lar-e 

testines  and  c.ecum.     Kidneys   and   liver  were  normri 
.uul !    e  bladder  empty.     The  lungs  were  highly  engorged.' 

Treatment.— Alkali  carbon  ttes  tend  to  ren  !er  th..  zinc 
silts  insoluble,  and  may  be  -iven  as  antidotes,  (iastro- 
.ntentis  is  combat,  d  by  demulcents.  Vomitories  or  the 
I'lirap  are  used  to  remove  the  cause. 

Chemical  Diag-nosis.-Zinc  is  separated  from  or.  aiiic 
inatters  in  the  systematic  analysis  by  means  of  nitric  acid. 
Other  metals  having  been  removed  or  i>roved  to  be  absent, 
It  H  easily  recognised  by  giving  the  c  lourless  sulphide  as 
a  precipitate  when  ammonium  sulphide  or  sulphuretted 
" -i-c  ^*^t^\jiiiii'Cu,i  buiUtion, 

A  delicate  test  consists  in  the  precipitation  of  colourless 
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zinc  ferrocyanide  by  means  of  potaasium  lerrocvanule  fimu 
neutral  Holulioiis,  or  in  tlic  i)resenfe  of  acetic  acid. 

As  a  point  of  medico-legal  \aliie,  it  maybe  observed  that 
traces  of  zinc  are  very  often  four.il  in  alimentary  contents, 
but  must  not  be  taken  as  indicative  of  poisonin<^  in  the 
absence  of  concordant  symptoms  and  lesions.  When,  how- 
ever, the  metal  is  found  in  the  liver,  there  are  strou'^er, 
though  not  absolutely  conclusive   '4round>  for  suspicion. 


^  ?^.V- 


f\^     7 


SILVER. 

Forms  and  Occurrence.— Metallic  silver  is  not  important 
from  the  standpoint  of  pharmacy  and  toxicology.  The 
commonest  soluble  compound  is  the  nitrntr,  very  easily 
solub.e  m  water,  and  stable  on  heating,  being  fused  and  cast 
into  sticks  for  use  as  hnmr  miixtir.  The  halogen  salts  (the 
chloride  and  bromide)  are  very  extensively  used  in  photog- 
raphy, but  are  not  dangerous.  The  very  daiigeri)us 
cyanide  is  also  used  in  photography  and  largely  in  silver 
plating.  ro//.)i(^//.s/7((/- is  the  metal  reduced  in  the  presence 
(if  solutions  of  colloids,  and  is  solulile.  It  is  used  in 
medicine,  and,  like  the  organic  salts  the  la<ftitc  or  actol,  and 
rilnitr  or  iliitl,  does  n(  act  as  an  irritant.  .\n  efficacious 
non-irritant  silver  pre;  aration  is  jirntaninl,  a  compound  of 
silver  with  albumose. 

Poisoning  by  silver  is  rare,  and  the  acute  form  follows  the 
administration  of  large  doses  of  soluble  salts.  Accidents  in 
the  case  of  the  dog  may  result  from  the  swallowing  of  a 
stick  of  lunar  caustic.  Smaller  and  repeated  doses  give 
rise  to  the  condition  known  as  aiyi/ria. 

Absorption.— Soluble  salts  of  silver  form  albuminates 
like  those  of  the  heavy  metals,  and  these  are  but  slowly 
absorbed.  The  astringent  and  caustic  actions  of  the  nitrate 
are  thus  confined  to  the  parts  in  contact.  In  the  stomach 
the  salts  are  decomposed  by  the  hydrochloric  acid  giving 

■1     - ..   -1-1 — ^A^     ...V.C.»1,   Ic  »Tr,*.tT  ano  rii-irrl  \-   urk1ii)i1a  in   opma  ann 
SliVi/t'  s;UIUi:uc,    itn;-.::   ic    y-'j    -i ;>•„•    - 

water,  but  slightly  dissolved  by  sodium  chloride  solution. 
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11.0  greater  part  of  a  dose  of  silver  .utrate  is  thus 
.tn.lered  unahsoi-baMe.  but  in  contact  with  organic  matter 
the  chloru  e  .s  reduced,  and  the  silver  convorte.I  into  hlack 
Hilver  Hu.i)hide.  which  pasaes  into  the  faeces 

Nov.rtheless  son.o  proportion  is  absorbed,  and  in  the  ca.e 
"f  |.r<-I,.nBed  dosa^-e  is  deposited  with  blackening  of  the 
^ku,.  ..specially  wlien  exposed  to  light,  in  the  condition 
Known  as  an/i/rid. 

Silver  is  stored  in  the  liver,  spleen,  pancrea..  and  bones, 
and  IS  mainly  excreted  through  the  bile. 

Toxic  Doses—Dogs  are  i.oisoned  by  from  ;jO  to  CO 
;^rains  of  silver  mtrate.  The  larger  animals  wo.ld  doubtks, 
re^lturo  doses  of  considerable  magnitude,  but  data  on  tlie 
lioint  are  waiilin-. 

Symptoms.  ^Large    doses   of   silver    nitnu..    cause    the 
.^Mi.l)tolus   of  gastro- enteritis,    with    vomition    of    blood- 
streak.d  clots  in  dogs.     Great  prostration  is  caused    with 
^v".'^ke.Hng    of    the    heart's   action,  and    often    paralysis 
I'onvulsions.  and  death  from  shock.  t^^rai^si,, 

''Tronic  poisoning,  ar,,>n-ia  ov  an,„ris,n  is  often  attende.l 
';  -mals  by  the  same  blackening  of  the  skin  as  in  man 

an'n'l"      ,"■'"''  .''''^'S^«"°"'  '«««  0^   '^PP^tite.  weakness' 
aniimia,  and  emaciation. 

Post-Mortem  Appearances—Beyond  the  signs  of  Gastro- 
enteritis the  lesions  due  to  acute  silver  poisoning  afe  not 
characteristic.  With  large  doses,  and  when  vomition  has 
'ot  been  profuse,  flakes  .-f  discoloured  silver  ch'aride  might 
•^e  noticed.  The  bowel  contents  are  .  ack  from  the  presence 
of  silver  sulphide.  I  lesence 

In  chronic  poisoning  there  is  fatty  .legeneration  as  with 
ill  seme,  antimony,  and  phosphorus. 

Treatment-Sodium  chloride  is  a  chemical  antidote  to 
•I'ute  silver  poisoning,  acting  by  formation  of  silver  chloride 
imust  be  remembered  that  silver  chloride  dissolves  sliahtly 
n  salt  solut:or,  so  the  dose  given  should  not  be  dispropor 
t'unately  large,  and   should   be  diluted.     Domulcents  and 

ZZ.^^T    '"''"''   '^'   "''^^""'■^   "^^'^^^^^^    to   secure 
ituioval  of  the  cause. 
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Chemical  Diagnosis. — Silver  is  dissolved  in  the  nitric 
acid  extraction  process,  and  separated  according  to  ihiit 
scheme,  as  sulphide  aionf  with  the  other  metals  ((/.  r  ).  In 
seeking  for  silver  the  sulphides  are  to  he  extracted  with 
warm  nitric  acid  (not  hydrochloric  as  in  the  ordin  v 
routine  I,  and  the  characteristic  tests  for  silver  performed  on 
the  solution  of  the  nitrate.  The  precipitation  hy  hydro- 
chloric acid  of  Hocculeni  silvrT  chloride,  colourless,  but 
blackened  on  exposure  to  light,  is  chanicteristic.  It  should 
be  further  shown  that  the  chloride  is  solul)le  in  excess  of 
ammonia,  whereby  it  may  be  separated  from  the  sparingly 
soluble  lead  chloride,  which  does  not  dissolve  in  ammonia. 
From  the  ammonia  solution  silver  chloride  is  reprecipitated 
by  acidifying  with  nitric  acid. 

Other  tests  are  also  delicate,  but  most  of  them  not  veiy 
characteristic.  Thus  potassium  chromate  from  a  neutial 
solution  gives  reddish-yellow  silver  chromate,  luit  confusion 
with  the  yellow  chromates  of  lead  and  barium  is  possible. 
Potassium  iodide  gives  yellow  silver  iodide,  which  in  very 
small  traces  is  not  easily  distinguished  from  other  insoluble 
iodides,  such  as  those  of  bismuth,  coi)per,  and  lead. 

IHiusphates  and  arsenites  give  yellow  precipitates  of  the 
corresponding  silver  salts,  and  arseniates  give  brown  silver 
arseniate.  AH  these  are  only  formed  in  the  alisence  eit'^er 
of  free  acid  or  ammonia,  and  are  of  little  value  in  practical 
toxicology. 

Silver  also  coats  copper  in  lieinsch's  test,  and  on  warming 
the  coppei-  with  dilute  nitric  acid  both  metals  dissolve 
to  form  the  nitrates.  Hydrochloric  acid  precipitates  silver 
chloride  from  the  solution  of  the  mixed  nitrates. 


BARIUM. 

Forms  and  Occurrence. — Barium  is  the  most  toxic 
of  the  metals  of  the  alkaline  earth  series — calcium,  strontium, 
and  barium — and  cannot  replace  calcium  in  its  relations  to 
life;  for  instar  ■':,  in  respect  to  blond  coagulation,  and  bone 
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1  irmation.     Barium   is,    however,  stated    to    be   deposited 
in   tlie   bones    in    barium    poisoning.      Of   the   salts,    the 
>Ml,,luitr,  or  h,'a,!i  spar,  is  insoluble  both  in  water  and  acids, 
and  is  conse(]uently  inactive.     The  mrhonatr  is  soluble  in 
hydrochloric   acid   and    is    therefore   converted    into    the 
chloride  in  the  acid  stomach.     It  is  used  as  a  component  of 
..ime  ar,-,enical  rat  powders.     The  intmt.'  and  rhh.rate  are 
both  soluble,  and  are  used  to  make  green  fires  in  pyro- 
techny.     The  rhrnma/ ■  is  used  as  a  .yellow  pigment,  and 
barium  also  linds  a  limited  application  in  glass  making, 
r.y  reason  of  the  great  density  of  the  barium  compounds, 
the  sulphate  is  sometimes  used  to  bulk  fabrics,   and  has 
been  found  in  the  coatings  of  cheeses.      But  there  is   no 
ground  for  re-arding  this  as  likely  to  cause  poisonmg.     In 
veterniary    tiierapeutics   iinrium    chloride   is   given   intra- 
venousiy  in  H  to  20  grain  doses  to  the  horse,  or  1',  to  2  or 
even  u  drachms  by  the  mouth,  an.  7.%gramme  drench.s 
:o  cattle.     It  is  emplojed  in  impaction  of  the  colon,  and 
causes  violent  contraction  of  tlie  intestine. 

Toxic  Poses.— Sixty  grains  prove  poisonous  to  dogs  a'ld 
horses  h  ve  been  killed  by  live  daily  doses  of  75  grains  of 
tlie  chloride.  These  isolated  examples  must  be  taken  with 
reserve,     liy  injection  far  smaller  amounts  are  dan<'erou« 

Symptoms.- When  concentrated,  the  barium  salt^s  act  as 
irritants,  but  are  not  easily  absorbed  from  the  alimentary 
tract.  J5y  whatever  channel  given,  barium  acts  as  a  powerful 
p.irge,  and  when  possible  causes  vomiting.  There  is  stag- 
;,'ermg,  loss  of  control  of  movements,  and  dirticultv  in 
f^tanding. 

Barium  acts  on  the  heart  like  digitalis,  the  ventricular 
contractions  being  slowed,  and  the  heart  eventually  arrested 
111  systole,  (iiven  intravenously,  barium  causes  clonic  and 
-'iiic  convulsions,  and  the  samegenev,' '  symptoms  cf  vo;..;. 
tioii  and  purging. 

Post-Moriem  Appearances  are  not  characteristic.    Some 
iillammation  of  the  stomach  is  seen  after  largedosesof  the 
-J  uo!e  salts.     Congestion  of  the  lungs,  kidneys,  and  brain 
^wii  be  observed. 
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Treatment. — Soluble  sulphates,  such  as  those  of  sodium 
or  umgiiesium,  ure  indicated  as  chemical  antidotes,  operating 
by  the  formation  of  the  insolul)le  liariuui  sulphate  lie- 
moval  of  the  cause  by  purgatives,  emetics,  and  the  pump 
is  required.  When  ^iven  intravenously  the  prognosis  is 
grave.  The  depressant  action  is  combated  by  stimulant 
and  excitant  drugs,  and  oxygen  has  been  recommended. 

Chemical  Diagrnosis.— Since  the  sulphate  of  barium  is 
so  very  insoluble  in  acids,  the  salts  of  this  mel.tl  are  con- 
verted into  the  sulphate  and  lost  in  the  residue  of  the 
nitric  acid  extraction  jjrocess  used  for  lc:,d.  Special  search 
may  be  made  for  barium  in  a  hydrochloric  acid  or  nitric 
acid  residue,  the  former  being  preferable,  as  nitric  acid 
might  o.xidise  barium  sulphide  to  sulphate.  By  i)oiling 
the  clear  extract  in  hydrochloric  acid  with  calcium  sulphate 
solution,  or  dilute  sulphuric  acid,  a  white  preti^^itate  of  the 
sulphate  is  got.  This  is  collected  and  fused  ■"  a  -ucible 
with  a  mixture  of  potassium  and  sodium  carbonates.  After 
washing  with  water,  the  residue  of  barium  carbonate  is 
dissolved  in  acetic  acid  and  special  tests  applied,  viz., 
formation  of  insoluble  barium  sulphate  with  calcium  sul- 
phate, or  sulphuric  acid  .solution  ;  formation  of  yellow 
insoluble  barium  chromate  b}  addition  of  potassium 
chromate.  To  distinguish  from  lead,  the  .acetic  acid  solution 
is  shown  to  give  no  black  sulphide  with  sulphuretted  hydro- 
gen and  no  insoluble  iodide  with  potassium  iodide. 


CHROMIUM. 

Forms  and  Occurrence. — Chmmn'  iu:hl  is  a  powerful 
corrosive  which  destroys  all  tissues.  The  corrosive  efifect 
is  shared  to  a  less  extent  by  the  orange  iiotuxsiinn  bichro 
it.iite,  and  still  less  by  the  yellow  jintu.'^.^rin  cliromatc  The 
green  basic,  flirominm  o.i'ule,  is  stated  to  be  harmless. 
Several  cases  of  poisoning  by  potassium  bichromate,  which 
is  widely  used  in  the  arts,  nave  been  recorded  in  man,  and 
the  salt  appears  to  operate  occasioiially  less  by  reason  of  its 
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irritiir  t  thiin  ]>y  reason  (,f  its  inrlirect  nervous  effects. 
< 'Inn, nates  of  Imil  and  of  Jjuriiim  are  yellow  paints  very 
I'otiinionly  used,  and  larp;e  (jnantities  of  chromate  are  used 
in  tiie  elirome  tanninj^  process  for  leather. 

Toxic  Dose.  That  for  the  horse  is  p;iven  hy  Kanfmann 
iis  !.'0  graint-',  for  the  dog  4.'  to  (10  grains,  but  according 
t(i  a  foreign  abstract*  :500  grains  proved  fatal  to  a 
horse. 

Effects.  —Chromates  are  never  given  internally,  hut  are 
al.sorbed  through  wounds  or  through  the  skin,  producing 
dyspnica,  general  lowering  of  the  temperature,  acceleration 
of  uhe  pulse,  convulsive  movements,  followed  by  weakness, 
insensibility,  and  death.  In  the  case  referred  to  above, 
300  grains  of  jwtassium  bichromate  were  given  to  the  horse 
in  the  morning  in  mistake  for  sodium  bicar])onate.  In 
view  of  the  fact  that  bichromate  is  orange  and  bicarbonate 
colourless,  this  seems  a  most  extraordinary  mistake,  unless, 
iJideed,  the  bicarbonate  had  been  coloured  by  a  yellow  dye. 

There  was  no  appetite  in  the  evening,  and  on  the  next 
day  there  were  observed  stiffness,  frecpient  pulse,  heart 
excited  and  irregular,  temperature  \<)1'.°  F.,  respiration 
slow,  mucous  membranes  cyanotic,  abdomen  painful,  in- 
tense thirst.  Later  the  breathing;  became  hurried  and 
short,  the  temperature  rose  to  lOi-?"  F.,  and  the  stiffness 
parsed  otT:  but  in  spite  of  treatment  ilie  animal  died  forty 
h..ii!s  after  in,L,'estion  of  the  poison. 

Post-Mortem  Appearances.— On  po.^t-mortem  the  con- 
jinictival  menibranes  vcre  found  to  be  covered  with  luemor- 
rliagir  sjwts.  the  buccal  menibranes  liavin-  small,  shallow 
iiliers  ;  tlie  mucous  membranes  of  the  stomach  showed 
niiin.rniis  blackish  spots.  Wu  small  intestines  w.  re  covered 
^Mth  a  diphtheritic  layer  and  contained  blood-coloured 
tluid.  as  also  did  the  large  intestines:  the  membranes  of  the 
liings,  heart,  kidneys,  bladder,  and  spleen  were  destroyed. 

Chemical  Diag-nosis.— The  chemical  diagnosis  is  not 
difhcult.  In  the  above-mentioned  case  no  potassium  bichro- 
mate was  found  in    the  intestinal    fluid,  but   it   must  1)6 

*    I'rt.  Ucord,  I'tOti.  p.  2!K). 
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reraeiubered  tluit  chromic  acid  ami  tlio  Ijicluumates  sul'    • 
reduction  to  tlie  lower  basic  oxides  iti  the  body 

Kiiltsof  chroinium  are  extracted  in  the  nitric  acid  ))roce>s 
from  orii^aiiic  matter,  and  in  tlie  subsequent  tr.atmeiu  /reen 
chromium  liydroxide  separates  along  -vith  the  iron,  and 
may  be  recognised  l)y  wel!  known  tests,  which  need  not  be 
described  here. 
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IRON. 

Iron  filing-  are  stated  to  act  a-  a  mechanical  poison 
similar  to  powdered  glass,  bir  such  cises  u.<'  rare,  if  "t 
entirely  al>sent,  from  our  literati  -a.  Nor  are  therp  r,  corded 
casea  of  poisoning  by  siilylmti  of  ii.ni  (c  ipera.  or  green 
vitriol).  This  ^iilt  i-  ii^t  an  active  irritant :  it  pro('  'ces 
violent  pain,  vomiting,  and  purging  in  the  human  subject. 

Only  a  vtry  small  proportion  of  ii./ested  iron  is  al'sorbed, 
and  it  is  extremely  doubtful  >  h(  ler  tliis  sa'  would  produce 
death,  at  any  ra*'j  in  the  larger  animals,  li,  is  i  w  agreed 
that  a  small  proportion  f  a  dose  f  an  iron  preparation 
is  aiisorbed.  probably  in  tlie  form  of  alliiminate,  but  the 
greater  part  of  the  material  is  tAcreted  as  iron  sulphide  in 
the  fa'ces.  When  iron  albuminate  or  iron  sodium  tartrate, 
which  do  not  coagulate  albumin,  are  injected,  poisoning 
results,  but  this  is  a  case  wiiich  does  not  come  within  the 
range  of  practice.  .Vijsorption  from  the  intestines  is  so 
slight  and  so  slow  that  poisoning  does  not  arise  when 
iron  is  given  by  the  mouth.  .V  case  is  recorded  by  Wallis 
Hoare*  of  death  of  cows  i)y  iron  perchloride.  The  symp- 
toms noted  were  duhicss,  loss  of  appetite,  cpiick  and 
weak  pulae,  hurried  respiration,  cessation  of  lactation, 
and  oi)stini\tc  constipation,  .\dniinistrati'  i  of  magnesiuiu 
sulphate  caused  inky-black  evacuations.  On  post-mortem 
examination  the  fourth  stomach  was  found  to  Ije  thickenpd 
and  perfectly  black,  with  some  erosion  of  the  mucous  mem- 
brane :  the  intestines  were  slightly  congested,  and  the 
contents  black.  Analysis  revealed  an  abnormal  proportion 
*  Vet.  Ui-crd,  lM'j:t.  p.  lis 


MIN'EliAL  OH  INORGANIC   POISONS  71 

I  if  iron,  dtated  iis  e(iuivalent  to  'IH')  dniclims  of  iron  per- 
tliloriilo  per  l'")  t,'allon8  of  li([ui(l  contentti.  As  regards 
this  case  tlie  ell'ect  must  l)e  ascribed  to  the  astringent  and 

ini^iuit  action  of  the  percldoride  on  the  ahnientarv  system. 
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PHOSPHORUS. 

Cht^mical  Characters. — Of  the  numeruus  derivatives  of 
the  eii  ment,  only  the  '  onlniari/,'  free,  or  white  phosphorus, 
and  less  frequently  the  hf/dridi ,  and  hifpoplio.'iphorous  acid 
are  of  .-^ignitieance  in  to.xicology.  Poisoning;  by  the  very 
liij^lily  toxic  lii/(lri(li  is  not  likely  to  occur  outside  tlie 
Itiburatory,  although,  when  calcium  lurlndc.  contains  tracts 
of  cali-tm'h  jihnspliidr,  phosphoretted  hydrogen  is  given  by 
tlie  action  of  water ;  and,  moreover,  calcium  phosphide 
it.-ielf  is  a  moderately  accessible  substance. 

Ordinary  phosphorus  forms  a  wa.vy  solid,  of  charac- 
teristic garlic  odour,  very  inflammable,  and  oxidised  rapidly 
with  emission  of  a  glow  in  the  dark.  Red,  or  amorphous, 
phosplKjrus  is  formed  from  the  ordinary  on  heading,  is 
uisoluijle  in  oils  and  carbon  bisulphide,  and  is  not  toxic. 

Preparations. — Thoseimost  likely  to  be  met  with  are 
[ihospliorus  /■(//  and  mice  pastes,  which  are  made  by  incor- 
porating finely  divided  phosphorus  with  a  suitable  grease, 
and  colouring  with  blue.  Although  often  marked  as  non- 
poisonous  to  cats  and  dogs,  most  of  the  accidents  with  these 
animals  and  fowls  are  due  to  them.  The  grease  protects 
the  phosphorus  from  rapid  oxidation  and  spontaneous 
ignition,  and  also  facilitates  its  absorption  on  ingestion. 
''lioxpliDriis  matclhn  are  less  likely  vehicles,  and  are  being 
rapidly  superseded  by  so-called  '  safety  matches,"  whose 
lieads  are  free  of  phosphorus. 

Toxic  Dose. — Great  uncertainty  exists  as  to  the  toxic  dose 

of  phosphorus,  and  the  figures  given  are  to  be  accepted  with 

iserve.     A  great  deal  depends  on  the  state  of  subdivision, 

a  uioT'    finely  divided  preparation  being  more  easily  ab- 

-orbed.     It  has,  indeed,  been  stated  that  coarse  particles 
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are  harmlesp.     For  tlie  horse  aii'l  ox,  H  to  32  grains ;  pig 
2T.  to  r,  grairiH ;  dog,  0-7  to  IT,  grahs  ;  fowl,  0  3  grain. 

Absorption    and    Elimination.  -  Dissolved    or    finely 
divided  phos.)horu:.  is  ah^orbed  as  s  ich,  absorption  l)eing 
facilitated  by  the  emulsifying  action  of  the  alkaline  bile. 
Piiosphorus  is  in  part  oxMisnl  in  the  alimentary  tract,  to 
winch  18  ascribed  its  inita.U  effect.     In  the  blood  stream  it 
18  carried  to  the  tissues,  and  is  eventually  oxidised  to  phos- 
phoric acid.     No  positive  evidence  of  the  formation  of  the 
lower  phosphorous  acid  in  the  blood   has   been   obtained. 
It  18  excreted  as  phosphates  in  the  urine.     The  free  phos- 
phorus in  the  blood  is  also  in  part  given  off  in  the  lun^s 
and  causes  the  exhaled  air  to  smell  of  phosphorus  and  "to 
glow  in  the  dark. 

Symptoms.— Phosphorus  acts  as  a  local  irritant  on  the 
mucous  membranes,  but  is  only  slowly  absorbed,  the  onset 
of  symptoms  being  delayed  some  hours,  and  in  exceptional 
cases  days,  after  taking.  Uneasiness,  nausea,  vomiting,  and 
eructation  ensue :  the  vomit,  facal  and  urinary  excretions 
ri.ny  be  lummous  in  the  dark,  as  also  may  be  the  breath. 
Tli,;re  IS  fever,  thirst,  and  abdominal  pain.  In  the 
second  phase  jaundice  and  nervous  effects,  delirium,  con- 
vulsions and  coma,  precede  death,  which  may  not  occur 
until  after  the  lapse  of  several  days.  Jaundice  is  an 
almost  invariable  concomitant,  being  attributable  to  the 
enlargement  of  the  liver  cells  preventing  the  flow  in  the 
bile-ducts. 

Slow  phc  jhorus  poisoning  in  the  dog  might  be  com- 
pared witii  canine  typlms  (Stuttgart  dog  disease;  infective 
gastro-enteritisj. 

In  birds,  which  are  fre<iueiit  victims  of  phosphorus 
poisoning,  there  is  great  st  ipor,  the  patient  being  hiiddb.'d 
lip,  beak  open,  comb  blanched  ;  thirst,  diarrluea,  convul- 
sions, and  coma  precede  dcatli. 

^The  chronic  phosphorism,  with  its  v-ll-known  necrosis 
of  the  jaw,  observed  in  workeis  in  phosphorus  is  rare 
among  animals. 

Post-Mortem  Appearances.— Besides  inflammation  and 
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ulceration  of  tlie  mucous  meinbrances  of  stomach  and 
intestines,  there  is  to  he  observed  well-marked  fatty  de- 
feneration, especially  of  the  liver,  of  the  heart,  and  even 
of  the  skeletal  muscles.  The  liver  is  friable  and  yellow 
with  occasionally  red  patches.  'J'he  bile  ducts  may  be 
enlarf,'ed  so  as  to  obstruct  the  How  of  bile  and  thus  cause 
jiuiiidice.  Perforation  of  the  stomach  has  been  observed 
in  the  dog  after  taking  phnsphorised  oil.  The  alimentary 
iMiitentsare  usually  liijuid  and  dark  brown  in  colour,  and 
llie  intestines  often  heavily  charged  with  bile. 

Treatment. —Tiie  stomach  sliould  be  emptied,  if  neces- 
Siiry,  by  tiie  tube.  As  an  emetic  copper  sulphate  is  used. 
It  may  be  repeated  as  an  antidote,  being  supposed  U> 
remove  the  poison  in  the  form  of  copper  phosphide.  A 
well-known  antidote  is  old  — that  is,  oxidised  -French 
turpentine,  but  doulit  has  been  recently  expressed  as  to 
its  value.  Purgation  may  assist  in  the  elimination  of 
the  poison.  Oils  promote  al)sorj)tion,  and  umst  be 
avoided. 

In  treating  the  dog  give  :Ugrain  doses  of  copper  sulphate 
in  water  every  five  minutes  till  vomiting  is  caused.  There- 
after 1 -grain  doses  every  (piarter  of  an  hour,  and  if  rejected 
rombiiie  this  uilli  mor]iliine  (Wallis  Hoarei. 

Chemical  Diagnosis.  -The  garlic  odour  and  luminosity 
I'f  vomits  clearly  indicate  {diosphorus  poisoning.  In  the 
lase  of  the  fowl  the  crop  acts  as  a  storehouse  of  phos- 
phorus, which  can  be  detected  (as  free  jjliosphorus)  after 
death  ;  but  in  the  dog  and  cat  at  the  period  of  death  the 
plio.spliorus  will  either  liave  been  eliminated  or  more  or 
le<s  completely  oxidised.  Material  containing  fn  e  plios- 
phui'us  is  !)oiled  with  water  acidulated  with  dilute  sulphuric 
acid,  and  the  vapour  is  luminous  in  the  dark  if  phosphorus 
is  present  (Mitseiu'rlicli).  In  a  case  investigated  in  the 
lalioratory  (1!»11)  a  sow  had  died  from  phosphorus  poison- 
mg  liy  having  eaten  the  bodies  of  fowls  similarly  poisoned. 
'I  lie  ingesta  of  the  sow's  stomach  contained  fragments  of 
fowls,  and  free  phosphorus  was  present  in  the  proportion  of 
;    grain  per  ounce  of  ingesta.     The  gizzard  of  one  of  the 
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(lead  fowls  gave  \  ^'lain  phosphorus  per  ounce.  Afttr 
seven  (hiy,-'  exposure  tin;  niiUeriul  in  eacli  c-iise  no  longer 
contained  free  phosphorus.  After  the  phosphorus  has 
lieen  fully  oxidistd  to  jtliospliorii:  ueid  Us  detection  ir, 
impossible,  [-liospiuues  heing  n:)rmally  present  in  ingesia 
and  organs.  In  tliu  lower  stages  of  oxidation  the  de- 
tection is,  hrie(l\,  an  follows:  («)  Act  on  the  material  with 
zinc  and  dilute  sulphuric  acid,  passing  the  gas  through 
silver  nitrate  solution.  This  yields  a  precipitate  of  silver 
phosphidf.  (/,)  Collect  the  silver  pho'nhide,  and  intro- 
duce it  into  a  hydrogen  generating  apparatus,  passing  the 
hydrogen  over  solid  caustic  potash.  The  llame  is  green, 
due  to  the  presence  of  [diosphoretted  hydrogen  (Duaait  and 
iJloiidlot). 

In  this  way  evidence  is  easily  olitainable.  For  instance, 
m  a  recently  observed  ciise  >iii  fi-,>..  i.IuwmIk.ihu  ,,.•  Inn-u,- 
acid  was  found  in  the  \ i,-,ceia  of  a  dog ;  and  in  the  dried-up 
vomit  several  days  after  emission  no  free  phosphorus  was 
present,  but  lower  acids  were  easily  recognised. 

In  medico-legal  work  no  case  of  phosphorus  poisoning 
can  be  established  unless  either  free  phosphorus  is  found 
in  the  ingesta  or  vomit,  or  failing  this  unless  in  the  sauu; 
materials  tiie  lower  acids  are  detected.  Tha  symptoms 
and  lesions  must  als(j  be  consistent  with  pho.sphorus 
poisoning.  It  is  hopeless  to  attempt  to  prove  that  the 
<|uanlity  of  i)hospliate  is  excessive,  phosphates  being  found 
in  all  animal  mutter,  and  in  ihe  case  of  the  dog  in 
[larticular  in  large  and  variable  amount  on  account  of  the 
eating  vi  bones. 


AMMONIA. 

Forms  and  Occurrence.  The  f)nly  compounds  of 
ammonia  of  significance  in  toxicology  aie  j'rer  ammoni'i 
and  ammoniiiin  curbunati .  Free  ammonia  is  en. countered 
in  the  form  of  :he  solution  in  water— the  so-calhd 
ammonium  hydrate  —  or  /((/(/<>/•  ainntonkc  joiti-isimitin,  of 
tlie  rharmacop.iia.     It  contains  in  concentrated  condition 
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:><■)  |)«  r  cent,  of  iimmonia,  has  the  specific  gravity  ()"&s,  und 
evolves  ammonia  gas  on  exposure  to  air.  Diluted  ammonia 
is  a  10  per  cent,  solution.  Ammonia  gas  can  he  easily 
condensed  to  a  liquid  by  pressure,  and  i.s  used  to  product; 
cold  in  refrigerating  plants  by  tlio  rapid  evaporation  nf 
the  liiiueficd  gas.  Dilute  ammonia  solutions  along  with 
soap  form  popular  cleansing  agents  and  adjuncts  to  the 
liath.  Along  with  turpentine  or  vegetable  oils  and  soap, 
ammonia,  or  the  carbonate,  forms  valuable  embrocations. 
Ammonia  is  present  in  coal  tar  liquors  and  coke  oven 
affluents,  but  the  proportion  is  not  high  enough  to  cause 
danger.  The  poisonous  effects  of  such  liijuors  are  due  to 
i>ther  constituents,  chietly  creosote.  Mishaps  occur  some- 
times through  mistakes  in  dispensing,  strong  ammonia 
being  taken  instead  of  anunonium  acetate,  dilute  ammonia, 
'>r  iiiirous  ciiicr.  oucii  eViOis  leau  lO  suiiuu»  iesuiin, 
involving  injury  to  the  mouth,  pharynx,  and  (l•sophagu^ 
(Wallis  lIoare\ 

Toxic  Doses.  —Ammonia  and  ammonium  carbonate, 
esitpcially  the  former,  possess  a  high  degree  of  toxicity, 
although  it  is  not  possible  to  accurately  state  the  doses. 
I\ii.ufmann  gives  4^0  grains  as  toxic  for  the  horse,  1,000 
for  the  ox,  and  30  for  the  dog  ;  of  the  carbonate,  for  the 
horse  1,200  grains.  Heriwig"  found  that  half  an  ounce 
"f  the  strong  solucion,  when  diluted,  had  no  bad  effect  on 
horses,  but  that  when  concentrated  1  ounce  killed  in  six- 
teen hours,  and  ;5  ounces  in  fifty  minutes.  These  figures 
agree  with  those  quoted  l)y  Kaufmann. 

Effects. — Strong  ammonia  acts  as  a  rorrnsitf  puismt  like 
the  fi.^-8(l  alkalis,  destroying  the  tissues  by  dehydration, 
solution  of  the  epidermic  and  epithelial  cells,  liquefaction 
of  albumins,  and  saponification  of  fats. 

Ammonia  i>  readily  alisurhul  by  the  akin,  lungs,  and 
mucous  membranes,  and  exerts  on  all  animals  a  stimula- 
tion of  the  reflexes,  marked  by  general  excitation.  When 
injected,  ammonia  produces  general  tetanic  convulsions- 
which  are  al>sent  in  a  muscle  after  severance  of  the  motor 
*  Set'  I'un,  '  Veterinaiv  Medicines,'  1911,  p.  107. 
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nerve.  Fn  toxic  dosfs  cr)ma,  inson8i})ilit.v.  and  paralyHis 
follow  the  first  transient  period  of  violent  excitation. 
Ammonia  and  its  salts  are  transformed  in  the  liver  into 
urea  and  excreted  as  such  in  the  urine. 

The  corrosive  effects  of  strong  ammonia  are  marked  in 
the  mucous  meml.ranes  of  the  month  and  pharynx,  and 
m  addition  the  simultiineoiis  inhalation  of  the  ^as  ;,'i\es 
rise  to  the  hronchial  distiirhances  characteristic  of  it.  the 
swellinR  of  th..  meml.ranes  of  the  larM  x  and  trachea  often 
causing  asphyxia.  The  tendency  o  the  formation,  as  a 
secondary  efTect,  of  false  meml.ranes  is  iiot('Wf)rthy. 

The  effect  of  ammonia  on  the  Mood  is  first  one  of 
deoxidation.  followed  by  dissolution  of  the  corpuscles,  and 
formation  of  hjematin  from  the  hiimot,dol.in.  The  proteins 
combine  to  form  soluble  annuonia  albuminates,  and  the 
blood  becoijibH  incoagulable,  and  daik  brown  or  black  in 
colour. 

Symptoms.-  Recorded  instances  of  death  from  ammo)iia 
poisoning,'  anion;,'  animals  are  rare,  but  reference  is  made  in 
the  JiHinml  of  I'lOC,  j..  ',2y\.  to  a  case  observed  in  JJelgium 
by  \erlinde.  A  steel  cylinder  of  compressed  ammonia  fell 
from  II  dray,  and,  bein;,'  smashed,  involved  the  driver  and 
team  for  some  time  in  an  atmosphere  heavily  charj^ed 
\Mth  ammonia  ^'as.  Similar  accidents  have  been  recorded 
amongst  operatives  of  ammonia  refrigerating  plants.  The 
s/in,/,tnmfi  observed  in  the  horses  were-  -cauterization  of  the 
mucous  membranes  of  eyes,  nostrils,  and  cornea  ;  the  buccal 
ei)ithelia  exfoliated  in  large  flakes,  exposing  raw  and  inflamed 
surfaces,  from  which  blood  exuded  :  •  bloodstained  discharge 
from  both  nostrils,  which  were  partially  obstructed  by 
(idematous  swelling;  the  eyes  were  closed",  eyelids  swollen, 
and  tears  flowed:  respiration  laboured  and'panting.  On 
the  next  day  the  observations  were— dull,  depressed,  pulse  GO, 
respirations  -iC.  temperature  :Ut°  C,  no  appetite.  Intense 
I'liotopliobia  keratitis  and  muco-j.nrulent  conjunctivitis,  with 
].rofuse  yellow  discharge  mixed  with  flakes  of  ej.ithelium 

*  The  writer  once  experienced   tlie  same   effects  in  the  laboratory 
through  incautiously  sucking  iiniiiionia  solution  from  ii  pipette. 
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from  l)oth  nostrils.  Frequent  Hhorl,  imiiiful  cough  uiid 
1)11(1,  «il»ilunt  rules,  and  dull  patches  pointed  tu  brouchitis, 
lOiii^estion,  and  pulmonary  n'dema. 

On  the  third  diiy  in  the  fust  case  the  [)U[)il  iiecame  visible 
iUid  appetite  improved.  Ah, it  the  twelfth  day  t''e  animtil 
liucame  convalescent,  bm  lironchial  complicatinns  lasted 
some  time.  The  second  animal  was,  however,  worst', 
lironcho-piieumonia  and  seplicn  inia  set  in,  and  it  was 
slaui^htered  on  the  liiilli  day. 

Post- Mortem  Appearances. — In  Jie  above  cases  there 
Were  observed  patches  of  piaulent  broncho-imeunionia ;  the 
lironchi  of  greyish  colour,  the  snialler  lilleil  with  i)uruler,t 
casts  containing,'  debris  of  mucous  membrane.  The  lower 
liorders  of  the  lungs  were  particularly  implicated. 

In  a  case  of  poisoning  of  a  dog.  observed  some  years  ago, 
tl.ij  stomach  showed  violent  inflammation,  was  diatendeu 
with  gaa,  and  contained  brownish  bloody  fluid,  Deiitli 
had  occurred  in  two  days  after  bloody  vom''''ig  at  the  end, 
but  the  symptoms  unfortunately  were  r  ,  ider  e.\pert 
observation. 

Treatment.  -Ammonia  poisoning  is  treated  by  dilute 
acids,  preferably  diluted  vinegar,  as  a  chemical  antidote  : 
demulcents,  honey,  and  belladonna  as  a  stimulant. 

Chemical  Diagrnosis. — The  recognition  of  free  ammonia 
is  a  matter  of  great  ease  from  the  well-known  smell  and  other 
properties  of  that  substance.  In  the  above-mentioned  case 
the  gas  contained  in  the  stomach  was  ammonia,  and  2  ounces 
of  the  fluid  yielded  ]  grain  of  ammonia  on  distillation.  In 
seeking  for  ammonia  a  precaution  is  necessary,  since  volatile 
bases  of  ammoniacal  odour  may  be  found  in  putrefaction. 
The  distinction,  however,  is  easy,  since  ammonium  chloride 
does  not  fuse  on  heating,  but  sublimes,  and  is  insoluble  iu 
strong  alcohol,  properties  not  shared  by  the  chlorides  of  the 
organic  bases. 

In  cases  such  as  those  of  poisoning  by  vapour  it  need 
hardly  be  remarked  that  chemical  diagnosis  is  superfluous 
and  impossible,  for  long  before  death,  which  results  as  an 
after  effect,  the  absorbed  substance  will  have  been  eliminated. 
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a   point    01    loedico-legal    significance,    it    must    be 
remeraberod  that  ammonia  is  developed  in   putrefaction 
Judgment  will  therefore  need  to  be  exercised  in  express- 
ing an  opinion. 


STRONG  ACIDS  AND  ALKALIS. 

Effects.  -  Tlie  effects  of  concentrated  alkalis  (caustic  soda 
and  caustic  f.ota  Ji)  and  acids  (sulphuric,  nitric,  and  hydro- 
chloric) are  due  to  the  profound  chemical  action  wliidi 
they  exercise  upon  the  living  tissue,  leading  to  its  destruc- 
tion, to  intense  corrosion,  and  local  lesion,  followed  by 
Noraition,  colic,  purgation,  exliaustioii,  and  death  bv  shock. 

All  these  agents  attract  water,  and  thus  act  as  I)owerful 
•lehydrants.   a    iu-op..rty    which    is,    however,    particularly 
characteristic    of     strong    sulphuric    acid.      The    alkalis 
further,  decompose  fat.  and  proteins;  whilst  the  acids-in 
particular  nitric  acid— coagulate  the  latter. 

Corrosion  of  the  mucous  membranes  of  the  mouth, 
tongue,  and  pharynx  will  be  observed. 
_  When  strong  sulphuric  acid  is  swallowed  it  causes  retch- 
ing, and,  if  possible,  vomition  of  bloodstained  matter,  with 
slireds  of  mucus.  The  local  irritation  and  swelling  of  the 
lips,  to.igue.  fauces,  and  throat,  are  very  marked,  and  cause 
suffocation. 

Characteristic  of  nitric  acid  is  the  ii'tense  vellow  colora- 
tion of  tlie  epithelium,  which  has  been  known  in  man  to 
e  xtend  through  the  whole  of  the  alimentary  tract. 

Dilute  sulphuric  or  other  aci.l  is  often  given  to  horses  to 
improve   condition.     This  it  fails  to  do,  and  an  overdose 
causes  acute  poisoning.     If  this  treatment  is  persisted  in 
chronic  disturbance  of  the  digestion,  with  serious  loss  of 
condition  and  general  health,  results. 

Concentrated    alkali    (caustic    potash    or   caustic    soda) 
destroys  the  membranes,  and  sometimes  causes  perforation 
According   to   Ilertwig,   2    drachms   of   caustic   potash   in 
(.  ounces  of  water  killed  a  horse  in  thirty-six  hours    and 
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Orfila   observed   the    deatli   cf   a  do<:^  in  three  day?  after 
liavinp;  .32  grains. 

Treatment.  —  The  treatment  of  alkali  poisoning  is  bj- 
means  of  v^^ry  dilute  n"ids,  preferably  vinegar,  followed  by 
t.itty  oils,  and  later  sedative  or  stimulating  agents :  whilst 
ill  acid  poisoning  dilute  alkali — '.;/.,  chalk,  burnt  magnesia, 
soap  solution,  weak  soda  solution — is  indicated,  and  later 
iimcilaginoua  and  stimulating  agents. 

Cases  of  poisoning  by  these  agents  are  rare,  and  should 
•Jiev  occur  offer  little  dilliculty  in  diagnosis  and  treatment. 

The  (juestion  of  alkali  contamination  of  watei'  may  from 
time  to  time  demand  attention.  In  a  recent  legal  case  it 
was  held  to  have  been  proved  that  a  stream  had  lieen 
contaminated  witii  caustic  soda,  but  there  could  be  no 
doubt  that  the  deatli  of  a  heifer  which  had  access  to  the 
-tream  was  certainly  not  due  t>  caustic  alkali. 

An  extremely  interesting  case  of  poisoning  by  hydrochloric 
u'id  gas  is  reported  by  R.  ,T.  Stordy.*  The  fumes,  which 
were  of  volcanic  origin,  emanated  from  a  small  hole  in  a 
gully  in  the  Kelong  Valley,  Africa.  Around  the  hole  were 
the  carcasses  of  buffaloes.  Fowls  tied  near  the  hole  were 
rapidly  affected,  whilst  a  man  who  put  his  head  in  it  was 
seized  with  a  severe  headache  and  vomiting.  Sluieji,  dogs, 
and  cows  placed  near  the  hole  immediately  began  to  Iieave 
violently,  collapse,  and  die — the  sheep  in  a  few  seconds, 
the  cows  within  half  a  minute.  Inhalation  of  ammonia 
assisted  resuscitation  immediately  after  the  first  collapse. 
The  gas  proved  to  be  that  of  hydrochloric  acid  extending 
:it  a  maximum  height  of  18  inches  from  20  to  30  feet  of 
u'round  round  the  fissuie. 

Post-mortem  revealed  dark  coloured  difficultly  coagulable 
iilood,  and  tne  h^art  in  all  cases  arrested  in  diastole. 

Chemical  Diagnosis.— Valuable  indications  are  afforded 
in  nitric  acid  poisoning  by  the  yellow  colour  imparted  to 
the  tissues,  which  may,  however,  be  marked  by  blood. 
The  reaction  of  the  contents  to  test  papers  is  a  valuable 
guide.  and  the  degree  of  alkalinity  or  acidity  should  be 

♦  Jl.  Comji.   I'ath.,  lautt,  p.  ",:>. 
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determined  and  compared  with  that  of  the  normally  alkaHne 
rumen  or  intestine  content  and  the  normally  acid  stomach 
content  respectively.  T,.  separate  the  acids  or  alkalis 
from  organic  matter  the  process  of  dialysis  through  a 
parchment  membrane  with  water  should  ho  used.  °The 
suspected  compound  may  then  he  tested  for  in  the  purified 
dialysis  liquid. 


COMMON  SALT. 

Toxic  Doses.-It  is  gentraliy  accej.te.l  that  large  .loses  <>i 
sodnini  cliloride,  or  common  salt,  may  lead  to  poisoning, 
and  it  is  stated  that  from  l-.".  to  7  pounds  may  prove 
poi.-,onou.s  to  cattle;  from  2  to  1-5  poun.is  to  the  horse; 
and  from  t  to  8  ounces  to  the  sheep  and  pin. 

.\  pig  had  five  daily  doses  of  1  ounce,  six  of  2  ounces, 
and  six  of  3  ounces  of  salt  con.secutively,  mixed  with  its 
food.  Althougli  the  .'{-ounce  dose^,  were  not  eaten  rtadily. 
no  abnormal  etTects  were  observed  (Lander). 

It  is  only,  however,  in  respect  to  the  pig  that  salt  poison- 
ing assumes  importance,  and  in  our  literature  there  are 
numerous  references  to  poisoning  of  that  animal  by  this 
agent. 

Sources.— Sometimes  the  vehicle  of  poisoning  is  solid 
salt— r.//.,  from  salt  trucks— hut  more  often  the  poisoning 
is  due  to  the  partaking  of  liquors  from  the  salting  or 
boiling  of  meat  or  from  salted  potatoes. 

Arising  no  doubt  from  the  genera!  acceptance  of  salt 
poisoning  as  liable  to  affect  pige,  there  is  a  widespread  idea 
that  household  waste  li(iuors  of  all  sorts  may  kill  these 
animals.  In  a  very  large  number  of  alleged  salt  or  soda 
cases,  analysis  of  the  stomach  contents  fails  to  reveal  an 
excess  either  of  sodium  chloride  or  of  carbonate. 

It  is  not  possible  to  state  the  doses  of  salt  necessary  to 
kill  the  pig,  and  some  recorded  examples  are  not  free  from 
doubt ;  thus  it  is  not  unlikely  that  brines  may  contain 
organic  poisons  derived  from  the  decomposition  of  proteins ; 
ai.d  ill  salted  potato  cases  there  is  the  possibility  of  poisoning 
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l,y  the  alkaloid  soknine  containea  in  diseased  potato.  N<ir 
is  the  mechaiiism  of  salt  poisonint^  well  understood,  for, 
ip;;rt  from  the  r-astric  disturliances  nalurally  to  be  antici- 
•i.ittMl,  t'ujri!  a[)pfar  to  Ix;  dfiinite  nervous  effects. 

All  concentrated  solutions  of  salts  when  taken  into  the 
stoinich  and  intestuies  cau.se  an  increased  inward  tlow  of 
wilt. a-  frnni  the  surroundinj^  serum  by  reason  of  osmo-^is. 
Thi:.  n.iay  set  up  irritation  and  vomitin;^.  There  can  he 
no  donlit  that  very  lari^'e  doses  of  many  salts  can  produce 
danuerou>  or  even  toxic  etYects,  althouL^h  the  salt  in  question 
has  no  spec  'tic  action. 

V/lii!-*..  however,  the  ipiestion  of  salt  poi-onin;.,'  demands 
exact  study,  the  actual  records  are  sulVicient  to  estalilish  its 
existence  as  a  matter  of  practical  fact. 

Urine  poisoning'  is  more  ohs^ure,  since  that  fluid  contains 
othei'  cuii-^titiirnts  than  sidt.  Herring  iirhic  is  held  re- 
sponsil/ie  for  some  cases  of  poisoning  abroad.  Jlesides 
salt  it  contains  nitre  and  the  volatile  toxic  base  tn- 
methylamino.  Since  its  toxicity,  at  tir.t  great,  diminishes 
with  "keeping,  it  is  probal)le  that  bacterial  action  occurs 
with  production  of  toxic  substances,  and  the  nervous 
symptoms  are  more  marked  in  its  action  than  with  salt. 

Symptoms. — From  the  recorded  instances  the  general 
symptoms  of  salt  poisoning  in  y-;-/,s--^  "■  •  ''^  involve  b'ss  of 
appetite,  thirst,  champing  and  salivation:  in  some  instances 
diarrhica,  and  in  others  scanty,  hard  faves;  the  animals  sit 
like  dogs  on  their  hind  legs,  and  then  roll  over  on  to  their 
sides  :  there  are  vertigo  and  convulsive  movements,  dilata- 
tion of  tlie  pupils,  and  blindness  ;  the  convulsions  increase 
in  freiiuency,  and  the  subject  loses  power  over  the  hind 
ipiarters  :  temperaVare  normal,  ears  and  skin  cold;  death 
takes  place  in  convulsions.  The  onset  of  symptoms  is 
raiiid,  and  death  occurs  within  three  days. 

SutTran^  describes  a  case  in  which  thirteen  out  of  iifteen 
hnrh  died  after  eating  a  salted  potato  mash— the  symptoms 
setting  in  within  twelve  hours.  The  birds  fell  from  their 
perches,  showed  signs  of  great  thirst  and  weakness,  and 
there   was  a   viscous    discharge    from    the    beak.     Experi- 
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montiil  poisoiiin;^'  of  fuwls  liy  the  same  tiutlior  sliowid  tliti 
ilobc  to  be  1  ^ramiiiL'ri  jier  kilo  liody-weigbt  by  ibu  injection 
of  bait  holutioti  into  the  crop,  and  the  symptoms  observed 
a[ipeaied  to  show  ;i  >p»,i.-ial  action  on  the  muscles,  illustrated 
by  prcij^ncr-Hivc  ditticiilty  in  walking;,  with  eventual  inability 
to  stand.  iUit  there  was  no  true  ])ara]ysis,  because  the 
muscles  still  exhibited  rellex  actinn.  Death  was  attributed 
to  aspliyxia,  dui^  to  loss  of  power  of  the  respiratorv 
muscles. 

The  symptoms  of  somnolence,  hypera'sthc-ia,  and  verti^^'o 
seem  further  to  indicat(,'  an  action  u[ion  the  nervous 
centres. 

In  the  I'i'ti  rniariiiii'*  is  an  abstract  from  the  German 
relating  to  the  deaths  of  i-nttlr. 

Twelve  kilos  (about  "27  pounds)  of  salt  dissolved  in  water 
was  given  to  seven  cattle,  and  there  was  observed  agitation, 
loss  of  appetite,  suspended  rumination,  thirst,  a  slight 
increase  of  pulse,  normal  evacuations.  On  the  next  day 
the  animals  were  recumbent  ;  head  and  back  legs  ex- 
tended :  foaming,  body  cold,  moaning,  moderate  tympanites  ; 
evacuations  li(iuid.  greenish,  and  mixed  witli  mucus  and 
blood.  J)cath  (xcurred  within  twenty-one  to  twenty-four 
liours. 

Since  the  practice  of  giving  large  doses  of  salt  to  cattle 
in  the  treatment  of  red  water  has  come  in,  dangerous 
effects  of  depression,  abdominal  pain,  extreruij  thirst,  and 
often  coUajise  have  been  observed  after  doses  of  1  to 
\\  p(unrds,  esjiecially  if  not  well  diluted  (Wallis  Hoare). 

Post- Mortem  Appearances.  — General  intlammation  of 
the  ujucous  membranes  of  the  stomacli  and  intestines  is  to 
be  observed,  and  injection  of  the  cerebral  membranes  appears 
to  be  characteristic.  The  blnod'  is  dull  red,  rapidly  coagu- 
lating, the  clot  '-tparating  easily  from  a  whitish  slii.iy 
serum. 

Treatment.  In  a  case  observed  by  Sir  Charles  Cameron  ' 
a  ciu'e  was  effected  iiy  means  of  emetics  and  stinnilants. 
Demulcents,  witli  opium  and  stimulants,  such  as  camphor 
and    ether,  agains*    the   general    weakness,  are    indicated. 


MlNEiiAL  Oil  INOlUiANIf  POISONS 


8:i 


(  .M-clii-iil  synii)toins  may  lie  iroated  with  liroinide  or  cliloral 

hydrate. 

Chemical  Diagnosis.  —  Sail  may  be  separated  from 
n-^aiiie  matt(!r  most  readily  hy  ditlusiou  or  dialysis. 
Cimeron  found  :?  grains  of  sodium  chloride  in  a  teasi'Oou- 
fiil  (if  the  semi- fluid  eontents  of  the  stomaih,  whilst 
Ilrrapatli  '  found  in  similar  contents  12  grains  to  the  pint. 
In  the  case  of  the  fowls'  salt  formed  1  1  i>er  cent,  of  the 
crop  contents.  As  is  to  he  expected,  these  proportions  are 
very  high,  and  they  show  that  the  cliemical  diagnosis  of 
salt  poisoning  is  a  matter  presenting;  little  difficulty,  even 
dlowin^  for  the  fact  that  soilium  chloride  is  a  normal  con- 
stituent of  the  Iiody  thiids. 


if 
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KEl-KlIKXrKS   T"   SALT. 

1    Sulfran,  .//.  I'omji.  I'alh..  I'.UO,  p.  71. 

-  I.;imoureux,  l'.^  Jl  ,  1H<»0,  p.  llti. 

('.  A.  Caincron,  Wtfriiinihiii.  1S7I.  p.  Hs:!, 

-  Abstract,  Vrferinarlati.  1H70,  p.  •>:!.">. 

■   H.  I'yatt,  Vetertwiriaii,  1862,  p.  768. 
'   T.  {ircgor.v,  VdirinarUin,  IK.VJ,  p.  'I'lX. 
'  \V.  liobinson,  Vfterinariait.  IS.",0,  p.  124. 
*■  Reynal,  Vttcriiiorirni,  1K.')C).  p.  li'iO. 
'   I.rwis,  Vcierinaridn,  IS'jfi.  p.  .">ls. 
1"  G.  H.  Leppcr,  I'etirinarinii,  IS.'jf.,  p.  4.'!4. 


NITRATES. 

Sources  and  Doses.—The  nitrates  of  sodium  and  of 
putassium  have  both  been  known  to  f,dve  rise  to  i)oisoning, 
the  general  character  of  which  is  not  unlike  that  of  salt 
lioiboning,  and  attention  was  draw  to  the  (juestion  at  an 
early  date.^  ®  Sodium  nitrate  is  very  commonly  used  in 
the  form  of  Chili  saltpetre  as  a  nuunire,  and  may  be 
confused  with  (llauber  salt  (or  sodium  sulphate).  The 
•iixic  doses  of  the  nitrates  are,  tor  large  animals,  at 
least  8  ounces.  Prominence  must,  however,  be  given  to 
the  oloervations  of  S.  M.  Smith, ^  who  gave  potassium 
nitrate  to  two  bullc^ks  in  8-ounce  doses  per  diem,  increased 
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to  10  miiiet's  twice.  ;ui(l  then  to  l"i  ounces  three  times, 
without  ill  effect.s.  A^ninsi  thi.-,  is  to  lie  set,  the  occur- 
rence of  several  well-iiuthentieiited  cases  in  the  literature, 
iind  in  l'.M)'.»  u  case  wa-  limu^hi  under  the  writer's  notice 
in  which  ilu'ee  liuliocks  died  after  having  liad  1  [jound 
eacli  of  a  mixture  conlaininf;;  MO  per  cent,  of  potassimii 
nitrate  and  '10  per  cent,  of  magnesium  sulphate.  Wallis 
Hoare  connmuiicates  a  similar  case,  in  whicli  potassium 
nitrate  was  sold  in  mistalve  for  I'',psom  salt.  Four  cows 
havin;^  a  pound  each  died.  .\-  with  >alt,  l\iv  ipiestio:i 
of  nitre  poisoning  merits  further  research. 

Symptoms. —  The  general  symptoms  ohserved  are  gastro- 
intestinal irritation,  treiniding,  convulsions,  tt  tanic  con- 
vulsions, dilatation  (if  the  pupil,  and  paraly.^is  of  thi; 
voluntary  movements. 

In  a  case  (diserved  in  Germany'  three  cows  liad  had 
15  ounces  tif  sodium  nitrate,  and  there  was  ol)ser\eil 
agitation,  tremhling,  salivation,  loss  of  power,  protruding 
tongue,  and  eye>  turned  in  orhits. 

li,  the  cases  ohser\ed  iiy  Wallis  Hoare  ('\  -^njirn; 
there  wa.i  violent  pain.  colla[ise,  tympanites,  hut  no 
purging. 

Batchelder"'  records  the  death  ot  130  out  of  12 
which    had    each    had    1    ounce   id    sodium    sulphate 
1  ounce  of  potassium  nitrate. 

Post-Mortem  Appearances.  There  are  nhserved  irritic- 
tion  of  the  digestive  and  urino  genital  channels ;  the 
venouH  hlood  is  red  and  not  coagulated.  In  one  case  ^  there 
was  no  evidence  of  disease,  hut  an  innnense  nuantitx  of 
water  in  the  digestive  organs. 

In  \\  allis  Hoare's  cases  the  ahomasum  was  inflamed  and 
of  claret  colour,  small  intestines  injected,  and  kidneys  con- 
gested. 

The  Treatment  should  consi.-t  of  measures  similar  to 
those  adopted  in  the  case  of  salt, 

The  Chemical  Diagnosis  also  follows  tlie  p.-inciples 
descrihed   under   Salt.     After  evaporation  of  the  dialysed 
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und  eslinv.ite.l  U  th..  aid  of  tlio  numernus  iind  ^^ell-l.no^vn 
;psts  for  tliose  pubHtances. 

i;kkki;i-:n<i:s  to  nitratks. 

1  S.  M.  bnulh.  IV/.  Uirord,  If^'JS,  p.  s.",. 

2  Abstract,  r,/,  7/..  1802,  p.  07, 

?   Abstract.  Vfii'vinarian.  1870.  p.  li^i-'. 
<   Hatchoklcr,  IV^rinrtrm",  IHCiO,  p.  08. 
Surginson,  Vitcfirutrinn,  18;iS,  p.  H.'i. 
•    Saussul,  IV^fz-i'iar/an,  ISH'',  p.  •"'•'''•• 
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SULPHUR. 

In  lar^e  doses  su'.plmr  is  poisoniius,  cases  of  death  iti  the 
liorso  and  doK  being  on  record. 

Impure  sulphur  is  liable  to  contain  arsenic  and  free 
.nlphuric  acid  :  but  the  poisonin.i;  is  not  to  be  attributed 
to  these,  for  in  .me  case  sulphur  whieli  had  caused  the 
,b  ath  of  horses  was  proved  by  analysis  to  be  free  of  these 

imiiurities.  .     .   . 

Free  sulphur  is  unacted  upon  by  thf  acid  j^astric  juices, 
1,1,1  in  the  intestines  it  is  to  a  Muall  extent  converted  into 
the  soluble  and  absorbable  alkali  sulphides,  and  is  further 
n.luccd  to  sulphuntte.l  hydrogen,  Nvliidi  enters  nito  the 
circuliiion,  so  that  not  only  is  sulphuretted  hydro-en 
given    o't    /'T    '■'■'■'"'"-   ^ii't   also   may  be   detected   m  the 

exlialed  air.  .     . 

It  is  to  be  remarked  that  sulphuretted  hydrogen  is  in- 
tensely poisonous,  an  atmosphere  containing  1  per  1.000 
of  tliat  gas  being  held  to  be  rapi<lly  fata,  to  man. 

The  formation  and  alisorption  of  these  products  no  doubt 
accounts  for  the  nervous  effects  of  sulphur  poisoning,  which, 
for  the  rest,  is  characterized  by  the  production  .jf  super- 
piujation  and  its  attendant  weakness  and  collapse. 

Toxic  Doses.— The  purgative  dose  for  the  horse  and  ox 
i.  .'iven  bv  Kaufmann  as  from  7  to  M  ounces.  In  one 
easel  hor.ses  were  killed  by  H  ounces  each,  in  a  second-  by 

1    •  il   .•..14   l,„    1A  ♦ /-.    1    I    /Mir»r»fiC   c»Qr»n 

i(J  ounces  eacii,  aiiCi  in  a  iiiiii^i    i-'j  -^'^  -'-   '  '  '- ' 
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Symptoms  Tlir  onset  nf  .ynii)t()iiis  i^  fairlv  rapi.l 
friiiii  {]\vei-  t'l  cii^lit  lidiirs  aftiT  dosii^^'o.  In  the  Inos  , 
(Iu1ih;s-,  [lain,  ainl  (liiirrli"  i  with  l)lii('lc  or  jjh'v  liijuiii 
f;rc(^s  -nullin;;  of  sulpliiii-ctti'd  liyiln)j:;eii,  and  lii^^liK 
coloiutd  ai'id  mine,  soinctinius  allMuninons,  liavt>  Iteon 
oliHciveil.  'I'lie  conjunetivic  and  otlier  niucotis  nicinbraiies 
arc  injd'tdl.  the  ri'siiiratioii  ra{)id  and  laliourt'(l,  pulse  weak 
and  rapid,  tciiipcrutiiri;  101°  !•'.,  extremities  cold;  <:;reat 
depression  and  totterint;  piit  are  followed  liv  death  witliii: 
ii  few  hours,  or  ^'rvidual  recovery  und»;r  treatment. 

In  a  ca-c  of  a  J'l'j;'  e'v^hi  lioiu's  after  admini-lration 
of  a  lari.'e  unknown  dose  of  flower>  of  sulplnn-.  there  wa- 
violeiit  colic,  diarrlioa,  and  vomiti(Hi,  the  ejeLMion,-  hein^ 
at  tir>l  liloody.  and  afterwards  c-on^istin^'  of  pure  hlood  ; 
pulse  almost  inipereeptilile  and  eonia.  In  th.is  case  there 
was  recovei'V  after  twenty-four  hom's. 

Post-Mortem  Appearances.  -Intense  intlaminalion  of 
the  ga>trie  and  intestinal  niucous  nieml)ranes,  which  are 
sometimes  ;^angren(ni>.  The  hlood  is  dark  coloured  am! 
fluid  :  viscera  and  lungs  engorged  ;  tihrinous  clots  in  the 
portal  venous  system,  spleen,  and  liver:  all  the  tissues  and 
tiuids  of  the  liody  smell  strongly  of  sulphuretted  hydrogen. 
l*artic!e^  of  sulphur  may  he  noticed  in  the  stomach,  in- 
testines, and  faces. 

Treatment.  -In  one  case"'  ca>tor  oil,  eggs  and  milk, 
chlorodyne  and  whisky,  were  successful  in  curing  horses 
so  treated.  In  another  case-  milk,  tlour,  gruel,  white  of 
eggs,  sulmitrate  of  hismutli,  and  rice  water  enemata,  were 
erai)loyed. 

Chemical  Diag-nosis.  -  Tarticles  of  sulphur  may  lie 
recognised  hy  inspection.  If  no  such  particles  are  found,  the 
material  is  thorouglily  dried  in  the  steam  oven,  extracted 
witli  carhon  i)isidphide,  and  the  sulphur  recovered  i)y 
evaporation  of  ihe  filtered  solutioii.  In  this  way  sulphur 
in  the  proportion  of  '11  grains  per  ounce  and  2^  grains  per 
ounce  has  heen  recovered  from  tie  stomacli  and  colon 
contents  respectively  of  a  horse.  It  u.,iy  also  he  mentioned 
iiial  the  exuaciion  of  sulphur  is  freiiuently  a  valuable  guide 
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;.  lu  the  som-coH  of  arsenic  (from  slicp  ai|A   or  antimony 
(from   condition  i.ow.lers)   in  cmh.s  of   [UHsnunvA  I'V   Iho... 

:ij:;ents. 

UKi'KKKN<'K>  TO  sri.iiiii; 

Ml.  W.  r.r.y,   I''   •'/.  l'»H''  P   •-'■ 

»  M.S.  1^'.  .//.,  l'-'"'.  P-  -■'•• 

■  M.ll,.bn.iit.  I.'.  /.-■■■'••'.  1«U<'-P-  l•■"'■ 

4   Mosselman  ;u,.l  li.brant,  TW.  l{rror,l.  )h'.»-^.  (..-^t*. 

HALOGEN  ELEMENTS  AND  THEIR  COMPOUNDS. 
Forms   and   Occurrence. -Th.'   halo-  n  ,4rm."nts    ox- 
..Uulin^  Ihiorin...  ^vln.•h   has  n,.  sprrial  intor.st  to  i.raL-tical 
t,,xicolo-v^-naaiclv.  rhlorino.  hroniin...  an^l  lo.hno     thon-1, 
not   fo.uul  in  the  fro.    condition  in   nature,  are    employed 
i„  the  arts  to  a  limited  extent,  and  free  lodme  is  a  valn- 
,l,k-  dru"      Chlorine  and   hromine    rani,    as   amon-st    thft 
,no~t  clK^nicallv  activ  elements,  and  ar..  l.oth,  m  tlie  state 
,,f  vapour  an.l  "diluted   with  air.  most  powerful  (hsmfectant 
.,,„.nt^       In  (lermanv  stal)le  disinfection   hy  evaporation  nf 
i^oininc  is  practised.     N.ather  the  ^as.-ous  chlorine  nor  the 
volatile  liquid  hromine  is  encountered  outside  special  work 
;u,d  hoth  are  most  dangerous  suhstances  to  handle.    Liquid 
l.vomine  has  a  most  powerful  corrosive  action,  .lestroymj; 
the  skin  and  mucous  surfaces,  and  causin-  wounds  vvlucl. 
heal  with  difficulty.     The  solutions  in  water-viz..  rh!.,nn. 
,r,t,r  and  hr.;n;nr  >rahr     find  some  application  m  pharmacy 
a?  caustic  disinfectants. 

ni.arhnn,    pmnlrr    {.■hhr.lr    .J    Ihnr    or  ralrvnn    rhh>,-o. 
I,„,..rhh.nt,)    and   ^odinw  h;ip.r}dont.'   .or    nu,   dr  .Jnn-lh'\ 
the  ^o-called  chlorinated  alkalis,  owe  their  efficiency  to  the 
.ase  with  which  they  part  with  chlorine,  and  thus  effect 
oxidation.      P>leaching   powder  is  given  internally  to  the 
horse  and  ox  in  doses  of    ir.O  and  750  grains  respectively. 
and  in  nroportionatelv  smaller  amounts  to  sheep.     It  must 
l,e  rememhered  that  contact  with  acids,  even  when  very 
weak  and  dilute,  generates  free  chlorine,  and  large  doses 
...  ii „f „  i;.-.i.in  f/->  nuiisp  ir.iurv. 


^' 


■ 


"■  — '=— -^^WflBW 


8H 


VETKIIINAIIV  TOXICOLOGY 


Thfi  simple  s.ilti-,  mu-Ii  ii;- 


"Inuii    ■  liliiiiili 


111(1  j'dfiissini 


lirfinidr  and  tmlnl, ,  aw  (11111111011  in  use,  uiui  liave  ;^reiit 
tliiTiipciitii'  value.  All  aiv  liiiMi;  to  cause  (liin;,'erous  ^yiuy. 
toms  in  ii.r^'e  dose.s. 

Tlie   o\yj,'eniiteil    Milts,    .„,t,i^^iini,    an<l    .-.,., Innii    .7//,,/„^^. 


''/•'  iiKilcs,  iind   /'"/-//. 


are   iiicTeasiii;;lv  toxic   in  tl 


le  order 


I'amed,  and  it  is  very  iirolnililf  tliiit  the  presence  of  iodate 
m  Chili  s.iltpetre  accoiintK  in  part  for  tlie  toxicity  of  tliat 
Kuhstance  (see  Nitrates). 


Symi 


iptoms.— Poisoning'  hy  tile  aliove-nanied  HulKstanccH 
L',  and  a  \n 
agents  named  will  therefore  sutlice. 


IK  rare. 


summary  of  the  general  effects  of  th 
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and  liroiiiiin,  in  the  condition  of  concentrated 
vapour,  a)c  very  dangerous,  and  primarily  attack  tlie  respi- 
ratory system.  They  cause  intense  pulmonary  irritation  hy 
directly  attacking  the  mucous  memhranes.  There  i.s  suffo- 
cation, cough,  violent  retching,  and  discharge  of  hloody 
mucus.  In  fatal  cases  a  comatose  condition  precedes  deatli. 
The  pulmonary  tmuhles  may  eventuate  in  hroncho-pneu- 
iiionia,  and  even  with  recovery  there  is  great  loss  of  condi- 
tion and  resistant  power. 

Treatment  must  include  immediate  removal  of  the  c.iuse. 
Small  cpiantities  of  sulpluiretted  hydrogen  or  ammonia  act 
as  dirtxt  chemical  antidotes  against  hoth  chlorine  and 
hromiiie.  Vapour  of  alcohol  or  ether  is.  however,  prefer- 
ahle,  as  the  ahove  agents  are  also  themselves  very  to.xic. 

Chemical  Diag-nosis  will  not  he  possilde  if  any  length  of 
time  elapses  before  deatli,  and,  indeed,  is  scarcely  necessiU'V, 
.since  there  can  he  little  douht  as  to  the  cause.  The  faint 
odour  of  chlorine  or  iiromine  may  he  observed.  To  test 
chemically  the  parts  are  distilled  into  water,  and  the  halogen 
recognised  in  the  watery  distillate.  Bromine  imparts  a 
brown  or  orange  cul.uir  to  water,  and  extraction  with  chloro- 
form gives  a  heavy  orange  -  coloured  lower  layer.  iJoth 
agents  liberate  iodine  from  solutions  of  iodides,  such  as 
potassium  iodi(;e,  and  this  gives  a  blue  colour,  discharged 
on  heating  and  reappearing  on  cooling,  with  dilute  starch 
^'"^    i^tr.^L   15   iiiji   ciiaraciensiic  of   chlorine  and 
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l.romiue.  since  many  Hubstan-es-.  .y.,  uiti-niis  f.ums  an.l 
hyarogiMi  peroxide-also  1"     -^;  iodine  from  iodidos. 
'when  Kiven  internally  •'.   is  very  l-  ^snnnu>.      Ac 

.•unliu^^  iM  Law.  120  -rii'is  kilUnl  :i  -lo-  in  tivu  li.)ur.~  :  !•> 
I..  \1  drops  in  iin  ounc  of  waler  in;r.ivin.m^ly  piowd  su.l- 
iunly  f.iUl  Ort'lai.  /■-/"-.  in  doM-  uf  :.  lu  r,  dr.udima  by 
,1,..  HiMUth  kilUd  >hy^.  in  a  few  day~  'Ortila),  a  lialf-ouna  of 
iolinr  <'aiis.Ml  rniic  in  a  liorse  TaiM.urin>.  and  2  drarhnis 
intravt-n.uislv  kilK^d  (  ratii  .  Hertui-  -avc;  lu^r^s  10  lo  Co 
^-rains  -f  iodine  twice  daily  fur  fnurtt.un  .l.ty^,  without 
raiisint^  death,  and  lar-er  doses  of  several  ouiu'e^  have 
tailed  to  nijure  cattle. 

Verv  larj^e  doses  of  ther,e  a^;ents  cause  amte  alnlonniial 
,„uii.  diardKea,  \Nhich  has  the  bromine  or  iodnie  uduur, 
general  weakness,  verlij;o,  and  convulsions. 

/,„/;>■/,/,  fnll()win<^  protracted  administration  of  full  doses. 
is  marked  by  catarrh  of  the  nostril-,  throat,  an.l  ahmentary 
or(,'ans.  suppressed  urination,  weakness,  emaciation,  scaly 
ykin  eruptions,  and  the  hair  falls  otT  in  patches. 

P.oiled  starch  is  recommended  as  an  antidote  in  Iixuil; 
fiv,.  iodine,  but  is  of  doubtful  value,  and  .•ertainly  useless. 
ipart  from  its  demulcent  effect,  fur  bromine. 

l\,„mi<lrs  of  sodium  and  potassium,  which  closely  resemble 
common  salt  in   appearance,  are  more  danj^erous  than  it 
see  Common   Salt).     ]5ut  the  doses   reciuired  to   exercise 
toxic  effects  are  very  large,  and  not  likely  to  be  the  cause 
of  accidental  poisoning.     There  is  so  great  a  ditliVrence  in 
the  cost  of  the    iodides    and   bromides   as  compared  with 
chlorides   that  ri.-,k  of  substitution  of  them  for  chloride  is 
\erv  greatly  minimised.     One  ounce  of  bromide  to  a  horse 
riUM^s   listlesMiess.   muscular    feeblene^s,   unsteadiness  of 
-ait.  imi>a':r'!d  reflex  movements  ;  the  i»ulse  is  feeble,  res- 
piration  slowed,  rectal   and   cutaneous    temperatures   are 
dimini^he<l,  and  secretion  of  urine  increased.     Dogs  display 
imilar   symptoms   after    i.')    grains    (Finlay   Dun).      The 
vomition."^  diarrh.ea,    and    diuresis    are    general   effects   of 
>alt  administration. 

Ih"intsiii,  with   cerebral  (iep'ies.-ioii,  r.icreayca  i^uerun^n, 
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aiiiiiuia,  wf.ikneri.N,  and  fccziiinatoiis  eruptions,  results  frcni 
proloni^fcd  administration  of  liromides. 
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to  do^'s,  which  show  d(!pression  and  j^'astric  irritation  due 
to  salt  administration  d'inlay  JUnii.  lint  larpe  doses  of 
iodiilc  are  j^ivni  to  horses  and  cattle.  Thus,  in  actino- 
uiycosift  ol  callle  2  drachms  twice  daily  cause  no  toxic 
etfects  even  after  prolonj^'ed  treatment,  and  in  ohstinatn 
cases  "2  drachms  polussium  iodide  with  .")  ^'rains  mercury 
hiniodidfc  twice  daily  for  several  w  eks  an;  used  (Walii- 
lloare). 

L>(l,iji)i/ii,  hu  \aluahle  as  an  antiseptic  dressing,  is  rarely 
given  internally.  Nut  htinj^  easily  absorbed  from  the  skin, 
it  does  imt  often  give  rise  to  poisoning  :  but  this  may  happen 
with  dogs  through  licking.  In  d(jgs  and  cats  it  causes 
J  .stric  irritation,  vomiting,  muscular  sitasms.  a  lowered 
temperature,  'jnfeebled  heart  action,  and  narcosis.  There 
is  albuminuiia,  and  in  chronic  poisoning  emaciation  and 
'!tty  degeneratioii  of  muscles  and  glands.  According  to 
in  diner,  dogs  are  killed  by  1.")  grains  per  2  pounds  body 
Weight  by  the  mouth,  by  20  to  :'.0  grains  .-.ubcutaneously,  or 
7  grains  injected  into  a  serous  cavity.  An  old  (!ow  died  in 
thirty-six  hours  with  spasms  and  narcosis  after  an  ounce 
and  a  half  (Finlay  i)un). 

In  any  case  of  poisoning  by  iodoform  no  diiVicuIty  ought 
to  be  experienced  in  diagnosis,  because  the  drug  will  be 
known  10  have  been  accessible,  the  odour  is  characteristic, 
and  the  sym[)toms  are  in  accordance. 


CARBON  MONOXIDE. 

Occurrence, — Carbon  monoxide,  ny  carbonic  oxide,  is  to  bo 
clearly  distinguished  from  carbon  dioxide,  or  carbonic  acid. 
It  is  inflammable  and  chemically  neutral.  Carbon  mon- 
oxide is  formed  in  the  incomplete  combustion  of  carbon, 
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,u>\  i.  eontain.a  in  •  i-n.aucer  i^as  '  'o  the  oxlenl  of  about 
•)  •.  por  cent.,  in  '  water  uas '  about  41  per  cent.,  in  '  Powson 
'  .•  21  per  cent.,  in  •  roal  -as"  from  .;  to  U  per  cent,  and 
,.  further  also  fonne.l  in  the  explosion  without  complel. 
,„„il,ustinn  of  fire-aanu'  in  uiinrs,  and  is  thus  a  constituent 

of  cholie-ibnnp.  . 

Toxicity.  -  l-.stiinates  a.  .o  Ihe  tnxic-  proportion  of  carl.  ;i 
lunnoxide    in  air  vary,  bul  according  to  some  authoril.  -^ 
(Grulier  and  Ileuipeb  it  i»  less  than  1  percent.     On  tins 
a-count,  and  in  consideration  of    the  numerous  technical 
,ud   domestic   employments   of    the   above-named   sas.-, 
H   (description  of  carb.m  monoxide  poi^cnms  is    desirai)lc. 
Hut  recorded  cases  of  death  amon-st  annuals  are  very  rare. 
Absorption  and  Effects. -Carbon  monoxide  is  rapidly 
;d,.(u-bed  bv  the  pulmonary  mucosa,  and  passes  into  the 
blood  stream  in  the  form  of  carboxyhamoglobm,  a  combnuc- 
lioa  of  the  monoxide  with  hanioglobin,  which  is  more  stable 
tl.an  th.  oxvgen  .•nnipound  (oxyluLmo-lobni).     It  '^  there- 
to,,, an  excc'edingly  toxic  compound,  since  the  stabi  ity  of 
,1,..  carboxvhanioglobin  prevents  oxygenation  of  the  blood, 
and  poisoiiing  in  an  atmosphere  containhig  over  o  per  cei:l. 
is  almost  instantaneous. 

In  smaller  proportions  iberf  i>  vertigo,  and  loss  of_ power 
and  muscular  tremors.  Respiration  is  difficult,  rapid,  and 
stertorous.  The  heart's  action  is  intermittent,  power  over 
the  sphincters  is  lost,  and  death  ensues  in  coma. 

Post-Mortem  Appearances.-The  most  notable  post- 
mortem appearance  is  the  bright  redness  of  the  blood, 
.bich  gives  a  pink  or  violet  froth,  but  the  bsions  are  not 

cliara'-toristic. 

Treatment  in  suspected  cases  such  as  of  coal  gas  or 
.h.ke-damp  poisoning  will  take  tlie  form  of  iiihalatioo 
of  oxvgen,  in  the  hope  of  dissociating  the  carboxy^ 
b.moMobin,  bv  means  of  excess  of  oxygen.  Llectrical 
treatment,  the  "positive  pole  in  the  rectum  and  the  negativ.^ 
ni  the  mouth,  has  l>een  recoi^mendcd  as  valuable  for  small 

iinimals.  .  , 

Chemical  Diagnosis.- -The  best  test  for  carbon  monoxide 
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(lupends  on  tlic  character  of  the  al)sorption  s{)ectrum  of 
ciirhon  monoxide  l»lood.  \vl  li  may  he  observed  in  a 
ilihition  of  1  of  detihiinated  hlood  in  1,000.  Tliis  test  may 
therefore  be  apphed  to  blood  jiost-mortem,  or  used  for  air 
by  aj,'itiitinj,'  the  ^^spected  sample  with  normal  defibrinated 
blood  of  the  abovtj  strenf,'th.  The  absorption  spectnira 
of  carboxyhainof,dobin  is  simil;"-  to  that  of  oxyha  mof,'lobin, 
viz.,  two  bands  in  the  yolbnv,  but  displaced  a  little  to  t)ie 
right.  The  ditTerenee  is  in  the  fact  that  reducing  agents 
such  as  ferrous  salts,  but  better  ammonium  sulphide,  reduce 
oxyhamoglobin,  with  fusion  of  the  two  l)ands  into  one, 
larger  and  indistinctly  outlined,  whilst  reduction  does  not 
-liter  the  carbon  monoxide  blood  spectrum. 

A  chemical  method  of  detection  consists  in  passing  the 
suspected  gas  over  gently  warmed  pure  iodine  pentoxide. 
I'^ven  with  very  small  proportions  of  carbon  monoxide 
iodine  is  liberated  which  is  absorbed  in  potassium  iodide 
ridutioii,  and  recognised  by  the  starch  or  other  of  the  well- 
known  tests  for  iodine.  The  reaction  is  not  absolutely 
conclusive,  since  such  hydrocarbons  as  acetylene  (which  is 
.ilso  i)resent  in  coal  gas)  behave  similarlv. 


oRGANK"    rOTSoXS    AND    DUL^^i^^ 

HYDROCYANIC  OR  PRUSSIC  ACID. 

Occurrence.- ilydrocyanic   acid    is   oiie   of    the   u... 

,,.vHful   kn,.vn   poisons,  and   ^^^'^''-    l'';^:'.^'^ 
.,,  „,,v  throu,h  th..  use  of  the  aoul  and  its  salt,  m  1 
,,,,_;„      iu    the    .vanide    -'old    extraction    processes     u. 
lectroPhain,.  and  in  pharmaey-ln.t  also  because  hydro- 
V.    i     >cid  L  under  certain  circumstances,  generated  from 
plants.     In  the  ve.etahle  kingdom  hydrocyanic  acu 
o" ems   in   combination    in    the   form   of   cyano,M.efc.   .a 
,vamdc-producin-,  glucosides.  .,  .i.io  nvi.'in 

•  V  .luco.ido  i>  an  organic  compound  o  vegetable  on, m 
.liich  l.v  hvdn.lvsi^  ^vith  dilute  mineral  acids,  or  by  tt 
!  :';  of  cJrtain'vegetabU.  .nzymes,  is  decomposed,  ye  1- 
i^;  ahvavs  su.'ars  and  at  the  same  time  other  compound.. 
(■  H  \0  the  clucosid(>  of  the  bitter  almond. 
•T:;i^i^K^;ale.;niple.  The  almond  seed  also 
^onui,:;  the  enzyme  or  ferment  ...^..  ^;^ ^^^^ 
the  seed  ^vith  ^vater  the  emuls.n  is  brought  into  contac 
:  ■;,  Uie  dissolved  glucoside.  and  ^ises  t^e  decomposi.0 

represented  by  the  eauation  ^-^^  ■^^^- ^."^^^^  ,  t^'^^. ,  . 
(-    ICIIO  +  IICN-'-,  the  amygdahn  yield,  glucose,  i.u 
.iddehyde  ,or  oil  of  bitter  almonds),  and  hydrocyanic  ac>d. 
,n  smaller  proportions  amygdalin  is  also  found  m   he  pea 
,4um.  cherry,  and  apple  seeds,  and  the  f^"-^^' -.  '^  ^  , 
Usonons  paissic  acid  from  such  sources  apP-  s  toju 
Ln  known  to  the  ea.ly  Egyptian  pnests.     ^^^f^^> 
V,nre\-I'nnn,s  lauror,ras.s-oue  of  the  commonest  oma- 
u.ental  shrubs,  contains  amygdalin  in  the  leaves,  and  gue. 
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rise  soMietinu-  to  i.oisoiiinf;.  In  the  S„utli-Eastern  Unit»,,l 
States  tlie  I'nnii'.t  r„rnlnil,nn,.  liiiirel  clierry,  or  mock  uran;:H, 
wliich  is  ciiltivatcl  lis  a  hn]^^,.,  and  /'.  <rrnfi,u,,  .,r  wi'l,! 
Mack  chewy,  an  Kastern  forest  tive.  iK.tli  M'luilarlv  luivt 
proved  (laii-erouH.  In  South  Africa  1  Hrhap.tahu,  .-inm^Hn,. 
-ift-hlaur  or  poison  leaf,  is  a  most  (lan<,'eroiis  cyanoj,'enetic 
plant,  liavin-  ranged  losses  in  tlir  Transvaal,  Ju'chuana- 
land,  and  IMiodesia.  J.  T.  Dumphv  '  studied  tlie  etlects  on 
slieep,  and  states  that  1 '  ounces  of  the  l.aves  is  sometimes, 
and  2  ounces  ahvays,  fatal  to  th.  Ui.  Th.y  eat  it  if  kept 
starved,  hut  once  havin-  heen  affected  and' recovered  they 
refuse  it. 

In  addition  to  the  ahove  mentioned,  many  of  the 
I.r;ii>minns,e,  in  particular  l'has>'nln<  hmttHs  (Java  or  l!an- 
-oon  hean,  Haricot  de  Lime\  and  species  of  vetch  (Vina)  ; 
certain  of  the  <!nu„i,n,r~. .,,.,  the  millet,  or  sorghum,  and 
the  maize ;  and,  araonKst  the  /„•»,,.,„,  common  llax,  /'inmu 
><sitati.^><i»nu„  and  its  varieties  >!..  ,  athurli,  >,,;,,  etc.)  also 
contain  cyanogenetic  glucosides,  such  as  phaseolunatin  (or 
Iniamarin),  which  yields  on  fermentation  glucose,  acetone, 
and  hydrocyanic  acid. 

The  quantity  of  this  glucoside,  which  is  unevenly  dis- 
trihuted  throughout  the  whole  of  the  plant,  varies  widely  ; 
thus  it  is  present  in  suf^cient  quantity  in  the  young  millet 
to  cause  poisoning,  but  is  absent  or  in  insuilicient  -luantity 
to  prove  dangerous  in  the  mature  plant.  Losses  of  Britisii 
horses  by  the  eating  of  young  millet  occurred  in  our  lirst 
Kgypt.an  campaign.  In  the  l'hasro/„s  (or  Java  bean)  the 
percentage  of  glucoside  in  the  wild  East  Indian  varieties, 
\\hich  vary  in  colour  from  pale  reddi.-h-la-own  to  purple', 
amounts  to  rather  more  than  (el  per  cent." 

The  white  beans  of  the  same  species  conta-'n  only  about 
one-tenth  part  of  this  proportion,  and  in  the  cultivated 
varieties  the  proportion  is  very  small,  clearly  pointing  to 
the  fact  that  the  production  of  tlie  glucoside  is  a  means 
of  natural  defence.  Erom  the  practical  point  of  view  only 
the  d.irk  coloured,  and  especially  the  purple,  beans  are  to 
be  regarded  with  suspicion.    In  V.m  considerable  noisnnin.. 
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,„,k  ,,laee  throui^li  the  hni"n-UUion  of  the  nv.1>1   /   '"■ 
f,,„a  the  Kast  under  the  name  of  Java  or  llangoon  Leans 

Vs  regards  the  nieel.uu.m  of  poisonuig  hy  the^,.  uiater.als, 
i.  Is  ne.^s~arv  to  eml.ha^ise  several  important  luunls: 

1  In  the  dried  material  the  enzyme  and  gh.coside  are 
,,,t'in  contact,  and  therefore  nc  :.rmentation  ^v>th  forma- 
.;on  of  hydrocyanic  acid  occurs.  ,     ,     ,  ,„ 

.)  Xft^r  nia>ticali.m  the  pulped  mass  at  the  hodv  tem- 
.eratureis  in  a  mo.t  favourable  condition  for  fermentation, 
luul  the  disengagement  of  hydrocyanic  acid  .s  therefore 
rapid  in  the  rumen  or  stomach. 

\     \  u.oisl  heat  of  over  CO'  C.  destroys  the  en/ymes  hu 
U  must  he  remembered  that  their  destruction  by  dry  heat 
requires  prolonged  heating  at  at  least  100^  C,  the  cyano 
...netic  .ducosides  in  then>.e!ves   neither   appearmg  to  be 
^articuhuly  poisonous  no.-  tc  be  acted  upon  by  the  various 

.ligestive  ferments.-  .it,, 

I„  spite  of  hot  pressing,  which  would  l,e  expected  to 
,l,Mroy  the  enzyme,  the  great  majority  of  Unseed  cakes 
-1,11  contain  active  enzymes.  Linseed  cake  rarely,  ho^y- 
,ver,  yields  more  than  ()-0-25  per  cent,  of  hydrocyanic 
acid,  although  as  high  a  percentage  as  (VO....  has  been 
ul^served.  It  will  therefore  be  only  under  exceptional 
,„nditions  that  linseed  can  prove  poisonous,  a-  has  been 
-hown  by  feeding  experiments.'  . 

\.  re-ards  th.e  preparations  likely  to  be  encountered  in 
,,h,u-marv  and  the  arts,  the  B.F.  hydrocyanic  acid  is  a 
•'  per  cent,  and  Scheele's  acid  is  a  solution  of  from  J  to 
-,  per  cent.,  whilst  t!  ■'  very  volatile  and  exceedingly 
poisonous   anhydrous   acid    is   never   encountered    outside 

the  laboratory.  . 

I'nias.sinui  r„unU.'  is  the  commonest  salt,  and  is  also 
very  poisonous.  It  is  a  colourless  crystalline  solid,  havmg 
a  faint  smell  of  prussic  acid,  and  yielding  an  alkaline 
siilulion  in  water. 

I'olassium  cyanide  appears  to  be  slightly  less  toxic  than 

-  in  M.CaU's  e^penuients  ^/oc-.  n/.i  meal  oi  Java  beans  appears  to 
'•„.,,■  p.-isonccl  even  after  one  hour  s  boihng. 
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the  0(|nivalf!nt  quantity  of  the  acid— at  any  rate,  on  intra- 
thoracic injeclion  ;  Init  this  (litl'erence  "s  prohaljly  due  to 
the  fact  that  potassium  cyanide  suhitioi  loes  not  disengaj^c 
pi'ussic  acid  vapnur,  and  is  therefore  less  rapidly  ahsorhed 
hy    tlie    pulnioiiiiry    system.     By    the    acid    gastric   juices 


livdrocvanic     ai-ii 


is,  huwever,  readily  liljerated  from 
potassium  cyanide. 

It  must  also  he  rememliereil  that  it  i>  tlie  cyauoLjen  acid 
radicle  or  ion  CX  wlncl:  i~  poi-imous,  and  tlua-efore  the 
complex  euinides,  -  '/.,  potassium  ferrocyaiiide.  and  the 
sr.lphocyanides,  ..;/.,  KCN'S,  are  ))ractically  liarmless. 

Xotalile  al.'O  is  mercuric  cyanide,  ll;j;;('X),  whicli  is  nut 
easily  dissociated — /.- .,  does  not  readily  yiehl  liydrocyaiiic 
aciil.  and  is  tlierefore  no  more  to.vic  than  mercuric  chloride. 

Toxic  Doses. — Kaufmann  ipiutes  for  the  horse  ti  grains 
in  tht!  form  of  the  vJ  per  cent,  solution,  and  ()(i  grain 
similarly  lor  the  dog.  Finlay  iMui  states  similarly  tluit 
4  to  .")  drachms  of  the  i'  per  cent,  acid  (e(piivalent  to 
(i  gi'ains  pure  acid)  may  kill  a  horse  in  an  hour.  As 
regards  potassium  cyanide,  Kaufmann  give>  the  dose  lor 
the  hoi'se  as  00  to  120  grains  (equivalent  to  '!'>  to  ."0  grair-s 
of  })ure  acid).  For  the  dog  he  gives  i\i  grains  (equivalent 
to  I'T.'  of  pure  acidi.  Tlie  \'ery  much  larger  doses  .)f 
cyanide  as  comiiared  with  free  acid  are  liO  douht  needed, 
hecause  liberation  of  the  acid  is  necessary  when  the  salts 
are  given.  A  heifer'  withstood  -I'l'')  grains  pure  acid  in 
the  form  <if  potassium  cyanide,  hut  was  killed  by  30  grains 
taken  liy  the  mouth,  and  for  the  rajjid  destruction  of  dogs 
hy  intrathoracic  injection  on  the  average  1.!,  grain  of  frtie 
acid  in  the  form  of  Scheele's  acid  are  commonly  used. 

As  regards  doses  of  cyanogenetic  feeds,  such  as  Java 
heans,  assuming  20  grains  as  the  minimum  toxic  dose  for 
cattle,  and  an  average  hydrocyanic  acid  yield  of  !l  grains 
per  pound  for  dangerous  Java  heans.  it  will  he  evident  that 
at  least  '2  pounds  of  heans  will  he  re(piired.  In  the  case  oi 
linseed  an  average  hydrocyanic  yield  of  l"7o  grains  per 
pound  may  be  expected,  and  thus  at  least  11  pounds  of 
cake   uouid  be  needed  to  produce  poisoning,     j-^ven  sucii 
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ill)  unusually  Vay'^q  feed  wouUl  i.rol)..l»ly  fail  in  this  etfect. 
since  the  gradual  evolution  of  the  acid  leaves  time  for 
elimination  and  conseciuent  diminution  of  the  total  effect. 

Absorption   and   Elimination.— Hydrocyanic  acid  and 
it^   >()lul)le   salts  are  absorbed  through  the  skin,  speedily 
l-ioducing  tlie  f^eneral  symptoms.     Similarly,  the  vapour  is 
nipidlv  absorbed   thnMi^^h  the  lungs,  and   thus  acts  more 
,,iueklv  than   by  the   other  channels  of   absorption.     The 
rb-piration,  at  hrst  stimulated,  is  .-speedily  inhiluled.      In 
the  circulation  the  venous  blood,  at  lirst  redder,  is  eventu- 
itllv  diuker.     In  a  test  tube  hydrocyanic  acid  forms  a  com- 
l,inatinii  with  hi.moglobin,  thu^  preventing  the  absorption 
,.f  oxygen.     This  effect  appears  to  be  absent  in  the  living 
aiiimah    and    it    is    likely   that    prussic   acid   destroys    tlie 
oxidising   enzymes  (oxydases'   of   the  blood:    but  it  mu^t 
be  remeiubered  tliat  hydrocyanic  acid  exercises  a  similar 
r.narding  eiVect  upon  the  activity  of  such  inorganic  fermonts 
as  colloidal  or  tinely  divided  platinum.    When,  for  example, 
hydrogen  peroxide"  is  being  decomposed  with  evolution  of 
o'.ygen  by  means  of  finely  divided  or  colloid.vl  platinum, 
thl^uldition  of  a  cyanide  greatly  checks  the  rapidity  of  tin 

L-liauge  (Dredig). 

in  addition,  experiments  uoon  the  frog,  which  is  very 
resistant  to  ordinary  asphyxiation,  tend  to  show  that  liie 
poison  also  exercises  a  paralysing  effect  un  the  central 
nervous  system— rather  more  upon  the  medulla  and  lower 
brain  than  u[>on  the  cerebral  cortex. 

EUmn:ntl"U  takes  place  through  the  lungs,  the  exhaled 
air  having  a  faint  ahnundlikc^  odour.  In  the  blood  it  i^ 
possible  that  ammonium  formate  is  produced. 

Symptoms.  —  \eiy  large  doses  are  exceedingly  rai»idly 
fatal,  owing  to  the  arrest  of  the  heart  in  diastole.  Toxic  doses 
usually  exercise  a  brief  powerfully  stimulant  effect,  followed 
bv  depression,  paralysis,  and  diminution  of  blood  tension. 
(Uvbu  by  the  alimentary  tract,  the  diluted  acid  causes  saliva- 
tion, vomition  if  i)0ssible,  and  diarrluea  with  the  herbivone. 
There  are  convulsions,  spasms,  vertigo,  paralysis,  stupor, 
1  ;:  „.    ?  -.  r. —.-.-: -.vii ■:-.!'  li-ft^^-o  tliat  of  tlie  lieart-V>e!»ts. 
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Scversil  cii^es  are  on  record  rclfitin'.'  to  .Taviv  Itonii  poison- 
ing. Thus,  McCiill  L'live  -lava  \n-.n\  iiual  to  a  '■'//''',  a 
rnif,  and  a  h^rsr,  that  sniiplicd  to  tlie  horse  haviii'.-  tir?! 
i»een  Ixiilcd  for  one  hour.  Tiftecn  to  twenty  minutes 
'■lapsed  hcfore  the  appearance  of  symptoms,  wliicli  endeu 
fatally  in  the  case  of  the  do^'  within  two  hours,  and  in  the 
eases  of  the  cow  and  the  horse  within  four  hours. 

J)amman  and  P.ehren-^  descrihe  the  followin;^  symptoms: 
vertiKc  ,  tympany,  and  f.illin^',  with  a  fatal  issue  in  nearly 
every  case,  ^[ossehllann'  describes  the  effect  of  ahmit  one 
pntuid  of  the  heans  on  four  nrrn  and  two  h'lhrx.  I  here 
was  a  preliminary  pt-riod  of  ^reat  excitement  and  salivation. 
After  two  hours  the  animals  were  swollen,  with  sli^;ht 
diarrhcea.  (piick  pulse  and  respiration,  muscular  spasms. 
and  in  one  case  paralysis  of  the  hind  i[uarters.  There  was 
ra]iid  recovery. 

(".  A'_'<?io-'  ohserved  the  poisoning'  of  r/cc.s  hy  cherry  laurel. 
There  was  loss  of  appetitn,  vomition,  inahility  to  rise,  and 
several  deaths. 

Adsetts-'  descrihes  a  similar  case  in  the  hor.-ir.  There 
was  an  indistinct  and  feehle  pulse,  mucous  memhranes 
ingested,  difficult  respiration,  uneasiness,  prostration,  cold- 
ness of  the  extremities,  loss  of  appetite,  constipation, 
<liminished  urination,  and  acute  juiin :  protracted  ove'- 
three  days,  these  eventuated  in  death. 

it  will  he  readily  perceived  from  these  examples  that  one 
has  not  to  deal  here  with  simple  cyanide  poisonin^:.  It  is 
well  known  that  the  train  of  symi)toms  and  the  post-mortem 
lesions  in  cases  of  the  inj^estion  of  a  plant  often  sugi^est 
irritation  which  is  hy  no  means  typical  of  the  pure  active 
principle.  The  difference  hetween  the  effects  of  the  yew 
])lant  on  the  one  hand  and  the  active  principle  taxine  on 
lh(  other  hand  form  a  good  similar  example.  The 
ditl'erence  is  ohviously  referable  to  the  fact  that  often  these 
plants  contain,  m  addition  to  a  specific  active  poison, 
irritant  substances;  <.//.,  cherry  laurel  contains  an  essential 
oil  analogous  to  turpentine. 

Post  -  Mortem    Appearances.  —  In    the    laurel    cases 
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inflamiiialion,  not  uiily  of  llie  t^astru-intehlinal  trad,  hiU 
,i1ho  of  the  heart,  was  ohserved.  Sucli  irrilatii)n  ih  not 
tvpicMl  iif  cyanide  puisonin^'  or  that  due  U>  'ava  beans. 
Animals  jinisoned  hy  liydrocy  iiiie  acid  (Hsjilay  congestion 
.f  the  central  nervous  system  and  the  lungs:  Ihiid,  hlack, 
,iiid  oi!v  Mood  :  the  cavities  of  the  heart  contain  hubbies  ot 
g;i>.  anil  all  parts  of  the  corpse  lia-,<  a  faint  smell  of  bitter 
.ilmoiids. 

Treatment. — The  poison  should  he  removed  liyemi  :  ics  or 
•.he  pump,  and  measures  taken  to  combat  prostration — <.;/., 
-timulants  and  warmth.  Ati'opine  has  been  recommended, 
and  also  the  injeetion  of  >odium  sulphide  and  sodmm 
•hiosulphate,  in  the  hope  that  the  comparatively  harmless 
salphocyanides  may  be  formed.  Ammonia  and  chlorine 
liave  been  further  recommeiuled.  Acconling  to  Claude 
Df^rnard,  experiments  on  ral>bits  show  that  luider  ether 
considerably  larger  doses  tluin  those  ordinarily  toxic  may 
be  withstood,  so  that  if  an  animal  were  kejit  luider  anas- 
thesia  it  is  possible  that  there  might  be  time  for  the 
■  limination  of  the  hydrocyanic  acid. 

The  classical  a"tidote  is  freshly  precipitated  terrou^ 
iivdrate,  which  is  made  by  mixing  iron  sulphate  and  liiiiit'i- 
/».,V(.s>7<',  and  which  may  be  given  ml  iih.  it  must  not  be 
made  with  carbonates,  for  ferrous  carl^onate  does  not  easily 
term  lerrocyanide,  and  the  production  of  this  harmless 
siilt  is  the  object  of  the  treatment.  But  the  antidote  is 
iseless  when  symptoms  h.ive  set  in,  and  there  is  rarely 
'iiuc  to  apply  it  in  any  case. 

Chemical  Diagnosis.— The  tests  for  hydrocyanic  acid 
■are  excessively  delicate.  Since  hydrocyanic  acid  is  volatile. 
•.he  ;ieparation  from  tissues  is  effected  by  slow  distillation 
.11  a  current  of  steam  of  the  material,  acidified  with 
artaric  acid  or  dilute  sulphuric  acid,  the  hydrocyanic  acid 
icing  collected  in  the  distillate. 

The  l)est  test  is  the  absolutely  characteristic  formation 
it  Prus.-ian  blue  by  the  action  of  precipitated  ferrous 
!i\droxide  on  a  caustic  alkali  solution  of  the  cyanide  ;  this 
•  ads  to  the  formation  of  ferrocyanide,  and  after  aciditica- 


i 

A'' 


I 


J 


■II 

'"if' 


I   '1 
I 


\ 


1  f 


tf 


:!;:-->. 


K^ 


^■ 


100  \ETKHlNAliY  TOXlCOL()(jV 

lion  tlic  fenu-  niilt.  present  viel.l.  with  Hie  fenocvani.l^, 
I'rurtHiiui  blue.  11  luis  l.een  .iliown^  tliat  the  .lehcacy  of 
liiis  test  reaches  the  „.'„„  part  of  a  -rain:  of  e.iual  .lehcacy, 
l,ut  ii..t  characteristic,  is  th.,  pr-xluctinn  ..f  a  more  or  le.s 
(lark  yellow  to  red-hrown  coloration  l)y  warmnit;  witli 
alkaline  picrate.  By  l\w  aid  of  these  tests  prussic  aci.l 
may  he  detected  post-mortem,  not  only  in  the  viscera,  hul 
nJHu  in  the  Mood  and  brain.  It  i..  inlert  tin-  to  observe 
that  in  the  case  of  a  rabbit  killed  forty  minutes  after  the 
admniistration  of  a  non  toxic  d(,se  of  ...",  -raui  by  the 
moutli.  cyanide  wa^  present  in  the  stomach,  but  could  not 
be  recognised  either  in  the  blood  or  brani. 


l;KlK)iKN(  K.--   TtJ    mpKuiVANH     M[ 
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CARBOLIC  ACID  AND  ALLIED  PREPARATIONS. 
Sources  and  Preparations.- ('.///«.//.  avid  [phenol 
(CsLr^OiliJ  i-  a  constituent  of  the  tar  either  of  coal  or  wood. 
The  proportion  of  carbolic  acid  in  crude  coal  tar  is  ^ibou; 
0-,^»  per  cent.,  and  it  is  separated  in  the  distillation  hi 
the  .,o-called  middle  oil.  The  three  i>omeric  -rr.so/' 
a'.;iI«<^iia*Jii)  -•"'tf'"'  »''''^'  '^"'^  '"'"'"  I't'speetively— form 
about  ^  per  cent,  of  the  heavy  or  creosote  oil  of  tar 
distillation.  In  wood  tar  there  is  also  found  guaiacol 
..■  11  !\{i>.  (>.T!\  <!;e  jv.f^tbv!  ot.lip.r  of  orthodib-vdrosvbenzene. 
Of'these  various  phenols,  carbolic  acid  is  the  only  one  prepared 
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1,1  .1  pnr,-^  condition  ..n  ;invthin^  like  a  la.-o  --.^l^.     The 
,„„plU  n.ixture  of  the  various  phenolic  hodies  ..commonly 

,j,,l,eationH.     '  V-'....  or /.,  ^/n-^  are  m.xtnres  o    t,u  .udB 
nith  the  hydrocarbons  that  .ccon.pany  them  n.  the  Uir  oik 
.,,rl.  hydrocarbon  oils,  alkali,  and  resin  soaps.     I  yr.d.ne 
,,ses  cL-ived  fron,  the  coal  tar  are  also  present,  and    h 
{,.llowinR  is  a  «ood  example  of    th.   composition   of    ^uch 


Water      ... 
Soda 
I'vriiliiit  ... 


Per  Ceut. 

■2-1' 
■  i  ■)-, 


Rosin  mid" 
I'henols    ... 

Hvilrin'iii'ii" 


r,  ,  I  ent. 

1)  11 


It  mav  he  pointed  out  at  this  sta«e  that  the  .amuhty  of 
cuholic'acid  in  water  is  about  r,  per  cent  .  and  tnal  ot  the 
.resols  about  -21  per  cent.;  hut  that  these  co.npounds  are 
.oluble  in  caustic  alkalis,  whilst  the  neutral  hy.  -ocarbons 
.re  emulMlied,  yielding   turbid  opale.cent    .ohUions  with 

"'Based  upon  these  principles  is  the  preparation  oi  such 
diMufectin^  a-ents  as  creolin  and  lysol,  which  essential!} 
,ue  feehlv  alkaline  mixtures,  having  as  their  active  i.nnci- 
j.ks  phenols,  and  capable  of  tormina  emulsions  hy  reason 
,{  ,1...  re»in  or  fattv  .oai-s  -.shich  they  rontaiu.  In  ^p.t-  ol 
trejueut  claims  to\he  contrary,  all  phenolic  preparations 
,nust  be  rej^a.  ad  as  poisonou^  ;  thus  with  a  carbolic  dip 
•he  dilution  for  .is.,  should  be  such  thai  the  phenol :  do  not 
•  xceed  0-7')  per  cent. 

I\u  ..il,  or  .w7  ,./■  pilrh  di.^liUed  from  wood  uu-,_.-esfcmbles 
creusole,  i.ut  contains  chietly  ^uaiacol  and  its  allies.  _ 

Oil  of  tar  with  vaseline,  or  mineral  labricaliu-  oil,  is 
.  very  common  mange  dressing  t.r^  horses,  and  sometimes 
ijnely  divided  mercury  is  also  added. 

Crude  creosote  is  very  widely  used  for  tlie  impregnation 
oi  wood  sleepers  and  fence  spiles. 

I'rom  all  these  sources,  and  even  from  tar  itself,  poison- 

*  United  States  Department  of  .\griculture,  Bulletin  107,  f.uw. 
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iiiK  Miiiy  tirinc  :  uiid  iiiulcr  tlii^  „''Mii'Iii1  lu^iuliiiL;  must  ttUo 
li(!  iiicludod  CISC-  of  poiHonin^^  d\h-  to  tiio  contniiiiTiation  of 
Wiitcr  l)y  coke  oven  iiinl  i^nsworks  ft'tliuMits. 

Ah  ri'_' !i<i>  tiir,  il  must  Ik-  rtjini'mlicrftl  tluit  ciiult;  tip- 
coiitiiiiH  s'lmc  'i  |M.r  I'ciit.  of  crcsol-  or  tar  acids  nearly  ail 
of  wliicli  passes  into  water  when  the  tar  and  water  ar'- 
mixed  witli  oni'  another.  In  a  similar  way  water  may  take 
11(1  snilicieut  LMiHols  trom  creoHoted  sleepers  tu  cau-e 
poisonin'4-  Lint  creosote,  as  it  contains  a  lai'^'er  proportion 
of  uresols,  is  naturally  more  dangerous  than  crude  tar.  (Jases 
of  [)()iHonin^'  iiy  l.otli  tluise  means  liave  heeii  investi^^'ated. 

KlHuent  water-  from  cok(^  oven-  and  gasworks  contaii; 
Hiilpliocyauides  and  tar  acids.  An  example  of  a  coke  ovm. 
ellluent,  aiialv-ed  in  I'.KYJ,  .showed  : 


Sulphoc,v:ini(lc 


iM'J  i^niin-  per  '.,';dli>li. 
'•■Si 


Lar;^e  ipiantities  of  such  a  water  would  he  required  u> 
ciuiHe  death.  Neveitlieless,  an  el'tluent  of  such  composition 
must  lie  re(,'ar(hMl  us  ,i  dan<,'erous  contamination  to  drinkinj;- 
water. 

Wallis  Iloare  saw  a  cane  of  a  cow  (poisoned  hy  effluents 
from  a  disinfectant  factory)  in  which  the  milk  smelled 
of  carholic  acid,  as  also  did  the  dejecta.  Recovery  after 
pur^nitioii  and  olive  oil  took  place  slowly. 

Toxicity-  The  toxicity  of  phenol  varies  according  In  the 
char-.uel  of  alworption.  The  lethiil  dose  for  the  horse  by 
the  alimentary  tract  is  ahout  1  ounce,  for  the  do^'  from 
1  to  2  drachma,  although  l-">  '.grains  is  said  to  have  caused 
death. 

Of  the  cresols,  the  ■Dilio  compound  is  more  poisonous 
than  cariiolic  acid,  /.oi  cresol  still  more  so,  hut  wc/n-cresol 
lesa.  .\11  the  phenols  thus  appear  to  he  jiowerful  poisons 
of  the  sp'ne  order  as  hydrocyanic  acid  and  arsenic.  It  is  ex- 
ceedingly difficult — in  fact,  irapossihle  — to  ;^ive  ijuantiiative 
diita  regardinr;  poisoning  liy  ahsorption  throuj^li  the  skni. 
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Committee  fou'id  that  a  U  per  cent,  tar  acid  dip  caused 
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,,,v..svmptomH.on.,  sh...T  'Ivu,,  .1.0U.  Uu-.chu.n..fur 

.l,,.."...',   whilst  H    ;   l-fl-c-tml.   .iip   wa^   ..it.^ 

eKtHM.l  .pplicaUou  ..ver  the  whnl..   Imu.v  ot  -i  ;uul  ■>  1^. 
cent.,  ;uia..t  fowl,  hy.-,  per  rent.,  l.vsoh' 

W.lli.    ll..an.    .-..ununuct.-.   .   e...    n.   which    -ounce 
1  f    Ivnl    were   ,)r.-rnl'e.l    foi'    ptiasitK-    -astrilis    li' 

annuals  tlian  the  tli-^eabe  !  . 

symptoms.-- Concentrate,!    cuhol.e    ad    precipitate. 
,n„Lin.    with   which    It    appears    to   form   a   loo.e  con,- 
,„„,,„„,  ,,„,  is  more  penetrating  to  tne  tissues  than    h 
,,,j„ntv  of  corroMves.     The  concentrated  acid    s  a  v  ok.  r, 
;„,L.,,a,u,  ..  local  ert-ect.  may  prove  fatal  from    h     K 
,nd  collapse  after   the   ingestion   of   lar.e   doses      In   the 
Uute  condition   carholic   acid    manifests  atte.    ahsorpUo 
HKirked  effects  on  the  cntral  nervous  system,  i   u    r.t 
l,v  weakness,  stupor,   and  tetanic   convulsions,  Mim  a. 
those  produced  hy  strychnine,  choreic  ^-;^YT  v^l^;';;^;^ 
l,v  i:aralysis  of  the  locomotor  system,  and  death.    ^\  ilh  ver> 
lu!:   doses  the  collapse  may  he  immediate  without  con- 

"'In  inilcase^  carholic  acid  had  heen  poured  -Pon  tl.e  food 
,f  ,.,.,.. ,  they  showed  loss  of  appetite ;  the  bodies  di.tende.l 
,,v  food;  constipation;  respiration  slow:  tempera  un- 
10.-,M'\;  weak  and  very  quick  pulse ;  soreness  of  mouth., 
salivation  •   and,  in  two  cases,  ^mrtial  coma. 

|„  .nother  case^  /^w•.s.,s  which  had  drunk  water  con  aiam. 
..arholic  acid  showed  a  blanchin,  of  the  buccal  '-mbranes. 
sta-erin,,  twitchin,  muscles,  eyes  staring  and  pnpil. 
(Ulated,  and  incipient  corns. 

,,^  ;  ,!,,!  ease^  a  /...r  had  had  by  mistake  H  puuces 
,.f  .reolin  in  water,  and  after  twelve  hours  showed  aulne^s 
.„d  ^'eneral  restlessness;  quick  pulse;  temperature  abo^e 
nonn;i :  mucous  membranes  pale  ;  the  -trine  was  a  mos 
l,Uck.  and  had  a  tarry  odour.    After  throe  days  prostration 

^  .,   .  „.'.'■...... .-.{•tii-  f.'.\  ShfcCU-l)ippiiii-'.  I'J')^- 

t    Traite  dc^Th^rapeutiqne.  1901,  p.  133. 
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syraptoms  of  acute  enteritis  ><■'  in,  and  the  animal  died  in 
vii)lent  alidomiiial  pain. 

A  liiill  hrriif,^  iiftt-r  eating  ,i  uKUUlifiil  of  carl)olised 
bran,  nine  hours  hitcr  di^-ph^y  ;d  muscular  twitchings,  fol- 
lowed by  paralysis  of  th(;  hind  iiuailers  ;  ali(lorainal  disten- 
sion ;  ditlicult  respiration  :  the  mucous  membranes  of  the 
mouth  white  a)id  liardenud.  The  symptoms  lasted  ^  ut 
four  hours,  with  occasional  attacks  of  convulsions,  ind 
recovery  took  place  within  twenty  -  four  hours.  The 
amount  of  carbolic  acid  taken  could  not  have  exceeded 
\-lt>  grains. 

A  '/"/i  having  a  crushed  fool  was  dressed  with  ointment 
and  given  iour  pills  which  contained  creosote,  after  which 
there  was  vomiting  and  diarrhoa,  the  ejecta  smelling  of 
creosote;  a  weak  and  ([uick  pulse:  temperature  105°  F 
I'nder  treatment  with  stinuilants.  altei'uating  with  sodium 
s  ilphale,  there  was  gradual  recovery. 

An  interesting  case'-'  refers  to  the  poisoning  of  rnt.-^  i>y 
I,-  irholic  disinfectant  powder.  In  this  case  clonic  and  ionic 
spasm^.  i.-latation  of  the  pupils,  salivation,  irregular  and 
feeble  heart  action,  well  iilustrat''  the  nervous  symptoms  of 
carbolic  acid  poisoning. 

Hobday  made  a  series  of  very  careful  ol/servations  _,ii 
the  dangers  of  disinfectants,  and  investigated  creolin,^ 
chinosol,"  and  \/.a\S'  Chiuosol  is  a  derivative  of  the  base 
(piinoline,  but  for  convenience  may  lie  included  here, 
jinliday's  results  confirmed  the  toxicity  (in  spite  of  ex- 
a.ngerated  statements  to  the  contrary >  of  these  agents  when 
improperly  emiiloyed  With  delicate  laeeds  of  dogs  and 
cats  Ib)bday  advise-  that  the  total  application  of  creolin 
slicjuld  not  (xceed  In  to  15  minims.  In  poisoning  liy  it  he 
indicates  subnormal  temperature,  paralysis  of  hind  legs, 
lollowed  by  complete  paralysis,  prostration,  and  clonic 
spasms,  well  marked  in  limbs,  jaws,  and  eyelids.  J)eath 
from  collapse  follow:-  coma. 

Cats  are  more  susceptiMe  than  dogs  to  chinosol,  and  it 
should  not  be  injected  in  doses  exceeding  ,',.  grain  and 
'  *''rani  uer  ^-'Oiuid  L>L'dv  wtjiijhl  of  t!ie  cat  or  doir  res.iiect.ivf^lv. 
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•riie  chief  symptoms  are- Sneezing  and  ccughmt;  and 
,  .rease.l  salivation:  temperature  subnormal;  staggennr, 
,  ail  commencing  with  loss  of  motor  power  of  hm.l  quarter.  . 
?'reat  prostration  and  death  from  heart  failur.'. 
"  I/al  is  less  dangerous  than  creolin,  but  may  poison, 
.bowing  similar  symptoms.  Applications  of  it  to  the  skin 
0  >.ht  not  to  exceed  lU  to  U>  minims  per  pound  body  weight 

uf  dogs  or  cat..  ,•   •     1      1 

According  to  Dollar/'  who  investigated  the  chn.ca.  value 
,f  '  .leves  ■  and  creolni,  these  agents  are  safe  as  ordinarily 
.ed  with  the  horse.     NVitli  the  dog  his  observations  on  the 
whole  agree  with  Ilobday-s,  and  he  advises  10  to  1;.  minims 
ut  cr.olin  pel  pound  live- weight  as  the  upper  limit  for  bne- 
^kinned,    delicate,    and   in-and-in    br.'d  dogs,  such   as  to> 
..neties,  although  a.  large  a  proportion  as  10  mnnms  may 
be  safe  for  adull>  ami  nua.grel.-.     He  found  that  a  cat  ot 
7  pounds  weight,  three  years  old,  after  well  rubbing  with 
-,  drachms  of  Meves "  in  r,  per  cut.  -nlulion  was  poisoned, 
,„id  .hed  within  fourteen  hours.     Dut  he  forcibly  argues 
that  this  preparation  is  no  worse  than  any  lotion  or  any 
.ither  i;tlicacioiis  agent. 

Post -Mortem  Appearances.  — Following  internal  a^- 
niini^tration  ihere  is  observed  intense  irritation  of  tlu. 
-astro-intestinal  mucous  membranes:  that  of  the  rumen 
mav  l^ecome  detached,  but  this  is  a  frequent  post-mortem 
Mbservation  of  no  si>ecial  signitieancc.  Frcniently  there 
IS  a  strong  smell  of  carbolic  arid  in  the  vl^c.•rl.  :  tlie 
pliarynx  and  osophagus  exhibit  pallor. 

lu'erfolin  poisoning,  one  notes  the  smell  of  tlir  -i-ent: 
the  b.'art  cavities  contain  dark  blood  clots,  and  thr  small 
vessels,  particularly  of  the  brain,  arc  congested. 

As  characteristic"  of  chinosol  ani  the  smell  and  colour  of 
the  agent,  and  the  presence  of  frothy  saliva  in  the  pharynx, 
usopliaguH.  ami  stomach. 

Treatment.— Carbolic  acid  after  absorption  io  eliminated 
in  the  torm  of  Milphuric  acid  derivatives  or  sulphocarbo- 
lales  in  the  urine.  These  compounds  are  comparatively 
ba.nnleHs,  anil  in  using  ^odiam  sulphate  as  an  antidote  it 
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is  intended  to  facilitatt;  tlieir  formation.  Sucrate  of  lime 
and  the  intiiivenous  nijectioii  of  ammonia  are  l)Otli  also 
recommended.  In  the  case  of  the  cats  ahove  referred  to, 
20  grains  of  zinc  ^ul[lhat^J  s[)eedily  acted  in  one  instance, 
and  was  foUowtnl  In-  e^'g  albuinin  ni  unik.  and  every  three 
hours  by  a  mixture  of  chlorodyne  and  Ume  water.  In  a 
second  case,  the  euititic  provnig  ine^^sctual,  the  animal  died. 
\\  itli  the  large  animals  strong  purgatives  and  whisky  have 
proved  successful  when  the  purge  acted.  The  horse^  made 
a  speedy  recovery  after  oil  of  turpeiuine. 

Chemical  Diagnosis. — Carhnhc  acid  and  iis  allies,  being 
volatile,  may  be  recovered  from  urgauic  matter  Ity  distilla- 
tion from  tile  acidified  mass  in  a  current  of  steam.  They 
are  recognised  in  'In.'  distillate  by  their  odour,  by  the  ferric 
chloride  coloration  ;,carbolic  acid  gives  a  violet,  creosote  a 
smoky  lint),  and  '  the  formation  of  the  sjiaringly  soluble 
bromiuation  cunii»ound- — ;t  crystalline  M)lid  in  the  case  of 
carbolic  acid,  and  gummy  in  tiie  case  of  the  cresols. 

UKFKRKNCES   Tu   <AR1'.(>LI(     A(  II). 
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STRYCHNINE. 

Forms  and  Occurrence.  -The  alkaloid  stri/clminroijcnY^ 
along  with  hninn'-  and  i'lusiirinr  in  the  seeds  of  certain 
sjiecies  of  the  Loganiaceie  :  ihe  Slri/'imos  Xn.r  I'miiii-d  in  the 
East  indies  ,  the  Slriirlnn'S  Iniintii  in  the  Philippines;  the 
upas-tree  (or  Str/irhim.i  'I'lmii')  in  -lava:  snake-wood  tree  (or 
^trycitnon  CoiuOniiu)   in    the    Eaau   indies :    and  ^trijcinios 
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Cranthrriam,    in    Tonuuin.       In    the    Stn,rlu,o.    tn.mn:    -f 
(luiana  strychnine  is  associated  with  brucine  and  curanne. 
The  ,nu-  rn.nrn  seed,  incorrectly  often  called  the     nuK 
vomic:i  •   or  '  strychnine    hean,'  form,  to   the    number   ni 
fourteen  .^r   fifteen   the  seeds  of   the  fruit,  resembling  an 
orange  in  size,  and  hayin;,  a  harmless  pulp.     The  seeds 
l,,ve"in  ayeraf^e  ^veiJ^ht  of  ■i:\  ^'rains.and  are  about  the  size 
„    a  «hillin'-.     They  have  a  concavo  conyex  shape.  Nvith  :i 
well-defined^imbilical  centre,  are  coyered  Nvith  soft  velyety 
hairs,  and  are  bro^ynish-grey  in  colour.     The  taste  is  a.nd 
and   intensely   bitter.     The   beans  are  rarely  the  cause  nt 
n,ns,)nhw,  l>ut  it  is  stated  that  they  have  been  known  to  h. 
u'cidentally    incorporated    into  oil    cakes.      The  po^vde.■.•d 
l,«an    forms  the   nux  vomica  whence  is  also  derived  t!,e 
extract  and  tincture  of  the  pharmacy. 

The  content  of  strychnine  in  the  bean   vanes  between 
or,  and  -2  per  cent.    Brucine  is  present  ir.  larger  proportion, 
and  both   it  and  i-asurine  show  the   same  action  as  stimu- 
lant^ t.^  the  motor  nerve  centres,  but  are  considerably  less 
•active      Strychnine,    or    nux    vomica,    is    fre.iuently    en- 
countered outside    the    pharmacy.     Vermin  powders  very 
.ommonlv  consist  of  mixtures  of  strychnine  with  starch  or 
Hour  and  blue,  or  soot,  and  such  powders  are  the  com- 
monest causes  of  poisoning  amon-st  dogs,  cats,  and  foxes. 
^trvehnine    preparations   have    al»o   been   used   to   protect 
stacks  from  vermin.     The  free  and  general  sale  an<l  use  of 
.trvchnine  rat  powders  leads  to  so  many  cases  of  poismung 
of  'the  smaller  animals  that  strychnine  occupies  the  first 
place,  numerically,  among  the  poisons.     Cases  of  poisoning 
:  i  the  large  animals  bv  strychnine  are,  however,  rare.    Since 
its  discovery  in   ISIS  strychnine  has  also  acquired  an  evil 
repute  as  an  agent  of  malicious  poisoning  in  the  human 

'  Absorption  and  Elimination.-Strychnine  is  absorbed, 
v.itliout  l-cal  etVect,  slowly  from  the  intact  skin,  givmg  rise 
10  genera!  symptoms.  Absorption  is  rapid  by  way  of  the 
mucous  surfaces,  or  on  injection.  From  the  stomach 
^t.-,,.hP.i.-  i-     asilv  absorbed  at  a  rate  depending  on  the 


■Sii 


;t 


:  tllS 

mi 


lOH 


VETERINARY  TOXICOLOGY 


condition  of  the  organ,  the  abtjorption  hein;^  more  rapid 
liom  an  empty  than  from  a  full  stomach.  Free  strychnine 
iri  hut  sli^'htly  soluble  in  water,  the  salts,  especially  those 
of  the  ori^anic  acids,  such  as  the  tartrate  and  acetate,  being 
tnore  freely  dissolved.  The  absorption  from  the  rumen  is, 
,i<  might  be  exjiected,  not  coii^ideraiile,  and  no  doubt  the 
alkalinity  of  the  contents  of  that  organ  is  jiartly  responsilije 
for  this.  Tlie  precipitation  of  strychnine  I'V  alkalis  makes 
it  very  inadvisable  to  jirescribe  with  them,  '.•/.,  with  /'/. 
(US'  iiifdlis,  etc.  The  last  dose  may  contiiin  an  excess  of 
subsided  strychnine,  and  i>rove  poisonous.  The  period 
l)etween  dosage  and  the  onset  of  symptoms  is  often  a 
t]Uestion  ')f  great  m(  lico-l  gal  significance.  -Manifestly. 
it  cannot  be  precisely  answered.  ;ind  it  rarely  hajipens 
that  one  has  the  opjiortunity  of  uliserving  the  poiiit. 
It  will  depend  on  the  nature  of  tiic  dose  —  < .  .■  .  as  to 
wliether  given  as  solid,  as  a  salt,  or  in  solution  ;  on  the 
"thy  adniinistered  :  on  the  stare  of  the  digestive  organs: 
n  the  individuality  ami  species  of  the  .-ubjeit.  I  "oses 
given  lypodermically  may  be  exj)eeted  to  act  within  ten 
minutes,  and  from  one-lialf  to  two  hours  miglit  reasonably 
be  stated  as  the  interval  in  tlie  case  of  the  administration 
of  solid  strychnine  in  lethal  doses  by  the  mouth  to  the 
dog. 

By  whatever  channel  altsorbed,  strychnine  is  quickly 
transported  by  the  blood  to  tlit  central  nervous  system  and 
organs. 

Strychnine  is  not  'UiiinKitxl  very  rapidly.  It  passes  into 
the  saliva  and  urine,  but  the  elimination  is  not  ci  plete 
even  in  three  days.  It  thus  rt'sults  ihat  the  drug  in 
therapeutic  (piantities  exercises  an  apparently  cumulative 
elTect,  so  that  the  administration  of  the  tenth  dose  may  kill, 
wliereas  the  lirst  had  scarcely  any  appreciable  effect.  For 
this  reason — viz.,  that  at  least  three  days  are  required  for 
ehmmation — -it  follows  that  the  idea  of  an  increased  sus- 
c(q)tibility  lo  strychnine  is  fallacious.  The  effect  is  that  of 
a  fresh  dose  plus  the  fractional  residues  of  previous 
doses. 


UKGANIC  rOlSONS  AND  DRUGS  109 

Toxic    Doses. -The    toxic    dusos    of    strychnine   a,ul    .,f 
l,owaored  nux  vomica  are  given  hy  Kaufmann  as  foUou.  : 


Horse 
Ox 

rig 


SI  nirliniiie. 
;j  u       to  1-0    gnuns 
:;i)      to  •')•() 
111:,     to  O-T')  ^r;ii» 
HOT'  to  J:tO      ., 


Sitr  \'i>iinca. 
■.•AM     to  15U  ^'iMin-^ 
:!iM>     lo  .vr.      .. 

(HI      to     'HI 
7-')  to    1'' 


The  do.,  for  a  do-  i.  thus  roughly  in  ordinary  fractions 
between  the  ,V,  and  '  of  a -rain.  ,■  ■  ti"...vs 

Tlie  relative  sensihility  is  slmv.n  by  Kaufmann  .tiguu ., 
displaying  the  numl.-r  of  milligrammes  of  strychmne  per 
lulo^ramme  of  l»ody  weight : 


.Mail 

Habbit 

Cat 


l)-40  mj; 
(JfiO  .. 
O-T')     .. 


Dot,' 
Fowl 


0-70  tug 
•200  111'' 


The  limit,  above  .et  forth  will  probably  with  ju.t.ce  .e 
re-arded  as  low,  especially  in  the  dog,  where  , ;,.  -gram  doses 
a-e  -ven  with  caution  to  toy  varieties  :  Indeed  in  modern 
practice  strychnine  is  given  .mly  in  very  Muall  and  care- 
tullv  regulated  dose-  to  these  animals. 

liodgkins^  record,  typical  strychnine  cnnvulsions  and 
.U,ah  ni  a  tov  spaniel  which  ate  an  Kaston  syrup  tan- 
loid  after  H  meal,  the  do.e  of  strychnine   heing  probabls 

.,'..  grain.  ,    ,  , 

"Siunlarlv.  strychnine  spasms  followed  by  recovery  ha.e 
b.en  notic-ed  in  a  fox  terrier  after  two  laxative  pi  Is  t.r 
human  use  found  to  contain  ,'.  grain  each  ot  slrychnme.^ 
\ec  rding  to  Hock^  the  injection  into  the  jugular  vchl 
„'  10  uc  of  a  "Ivcerin  solution  contannng  ti  grains  nf 
strychnine,  destroy,  a  horse  in  three  to  four  .econd.  without 
the  convulsions  witnessed  when   a  water   .olution   is  em- 

The    dosage    for  birds    is   very  erratic.      Ihu.,   \u.att 
records  the  administration  of  a  total  of  nr.  grams  of  sti-j-ci- 
nine   m  f.ave  weeks  to  an  ossl,  the  dose  increasing  trou. 
'  to  '  gram,  when  death  r»'sulted. 
^   Guinea-pigs  and  sonu,  monkeys  appear  to  l,e  remarkably 

...  ,  ...1 „;,,.,  1,,-  til-  rnnnth. 

insu.cepUine  l'^'  sir\i.:iiiii.o  ,...-.  i:  o='     '     ■ 
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Action  and  Symptoms.— strvclmine  .u-is  as  a  poweiful 
stimulant  to  the  central  luotur  colls,  and  thus  atlects  cliieliv 
the  spinal  cord.  Tlie  reflex  irritahility  is  greatly  increased, 
j>i-ol)ahly  hy  reason  of  a  reduced  resistance  to  the  passage 
if  jioripheral  stimuli  ,dnn^'  tlu'  sensory  nerves.  When  the 
['■  ripheral  nerve-endings  are  iiaralysed  by  cocaine,  injec- 
tion of  stryclniine  fails  to  produce  the  tetanic  convulsions, 
and  severance  of  the  posterior  roots  of  the  spinal  nerves  in 
frogs  has  })een  shown  hy  Claude  Bernard  to  inhil»it  tlie 
convulaions.  save  when  the  nerve  ending  is  stimulated. 
Ill  a  frog  in  wliich  the  anterior  portion  only  is  effused  with 
^ti-yclniine  solution,  stinniiatioii  of  tlie  liind  extremities  is 
followed  hy  ordinary  reflexes,  hut  stimulation  of  the  anterior 
extremities  leads  to  general  tetinic  convulsion.  After  the 
intense  stimulation  depression  and  paralysis  follow. 

Tnder  the  influence  of  strychnine  an  exceedingly  slight 
e.\ternal  stimulus,  such  as  a  current  of  air.  induces  a  normal 
reflex,  immediately  followed  l)y  the  characteristic  general 
tetanic  si)asms,  during  which  the  hack  is  curved  (opistho- 
tonus!, respiration  arrested,  and  the  muscles  are  tense. 
Deatli  results  from  asphyxiation  :  usually  the  respiration 
ceases  after  two  or  three  spasms. 

Animals  tend  to  avoid  light,  and  display  marked  hyperies- 
thesia.  During  the  spasms  the  rigidity  of  the  extended 
limbs  is  so  great  that  a  small  animal  may  be  lifted  in  a 
perfectly  straight  position  by  one  extremity. 

In  hurs<->i  symptoms  set  in  some  hours  after  such  doses 
as  5  to  <i  grains,  and  involve  an  accelerated  pulse,  laboured 
breathing,  abdominal  pain,  sensitiveness  to  touch,  and 
tetanic  spasms.  From  1  to  2  ounces  of  nux  vomica  are 
i'ecjuired  to  poison  the  horse. 

Macqueen*  observed  strychnine  symptoms  in  the  treat- 
Uicnt  of  paralysis  in  the  liorse  by  doses  of  strychnine, 
increasing  from  1  grain  to  5  grains  twice  daily.  Twitching 
of  the  superficial  muscles  is  a  jireliminary  warning.  Within 
about  twenty  minutes  after  a  further  dose  the  horse  rears^ 
falls,  and  makes  galloping  movements,  so  that  it  moves 
^  I'rivate  commuiiicatioii. 
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l.u-kwar.l.  on  itssidc  in  a  circle.  The  spasm  is  foUowe.^  U-  a 
,,,rio.l  of  quiescence.  If  relieved  l.y  tobacco  there  is  recovery. 
'  r„nlr  withstand  nlatively  lav,'e  dose^.  Thus  Mac,.lh- 
v,av  quoted  hv  Finl.v  Dun  *uavean  old  .ow  hi  all  1)0  grains 
in  "silnfon.  and  thi;  nidnced  a  f-v  spasmodic  tremors, 
wliich  lasted  ahuut  twenty  minute-.  l>un  (/..•.  r't.\  ^'ave 
..  ^mall  red  cow.  atTected  vvith  pleuro-pneumonia.  in  all 
17  .rains  within  two  hours  and  a  quarter.  The  pulse  rose 
M  k;0:  the  symptoms  were  quickly  induced,  and  included 
nausea,  attempts  to  vomit,   laboured    hreathm,'.   and   the 

tvpical  tetanic  rigidity. 

"  I,n„s  become  verv  un.v.sy.  whine,  are  n.uiseated.  and 
often  vomit.  This  i.s  an  important  point,  and  en.phasis 
rnu^t  lu.  laid  on  the  fart  that  vomiting  does  not  a.ways 
-,Lve  the  patient.  The  ivrtal  tMUi^erature  rises  -°  \n  \  V  , 
and  general  tetanic  spasms  occur  with  increasnig  v.olenc-e 
.a  intervals  of  one,  two.  or  more  minate<.  until  death, 
which  is  rapid  after  the  first  onset  of  symptoms. 

\s  to  diiTerential  diagnosis,  it  may  be  recalle<l  that 
.trvchnine  spasms  are  clonic,  whereas  those  of  tetanus  are 
tonic.  But  tetanus  in  the  dog  is  very  rare,  whilst  strychnine 
iioisoning  is  very  common. 

Post -Mortem  Appearances. -These  are  the  appearances 
of  asphyxia,  the  venous  blood  being  dark  and  thud,  lungs 
and  cerebral  meninges  engorged.     The  left  heart  .s  often 
tirmly  contracted  and  nearly  empty.     Very  rarely,  and  in 
protracted  cases,  the  intestines  may  show  a  little  patchy  con- 
gestion    The  mnr  morliH  is  a  post-mortem  appearance  often 
held  to  be  very  characteristic,  but  its  absence  is  not  to  be 
taken  as  a  decisively  negative  sign.     The  feet,  or  the  claws 
of  birds,  are  generally  incurved,  and  the  muscles  of  the 
jaws  are  rigid.     In  one  of  the  best  observed  cases,  quote.. 
!  v  Taylor  from  the  observations  of  Caspar  of  Berlin,  the 
corpse  was  described  as  like  a  thousand  others.     The  dura- 
tion of  rvior  mortis  among  dogs  is  certainly  not  invariably 
m..re  prolonged  in  consequence  of   strychnine  poisoning. 
li  may  pass  of?  within  twelve  hours. 

*  •  \  etennary  ^^Ieui^•iIlt•^,    I'JiU,  p.  ••'■-■"• 
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Treatment  consists  in  ieino\iil  of  the  puimin,  when 
jKissililo  liy  emetics,"  ,',,  j,'r;iiii  uiininorphine  hypodermieally 
Imvin^,'  in(luc(.'d  vmnitinn  in  tlirec  minutes  in  a  do^;. 
The  patient  should  l^e  kept  'luiet  and  protected  from  ex- 
ternal  stimuli   as   much  as   possihle.      McCall   reconln  '   :i 


successful  cure  (jf   a 


li\  chloroform  inhalation.  ,',,  ^rain 


pram    Minrplnne    re- 


apomorphincN    and    afttjr   vomitioii 
peated  two  or  three  time-. 

'I'lie  IhsI  phy.siolo;^ncal  antidutt-  is  chloral.  Ilnwe  '  i^avu 
()  ;4ritins  chloral  hydrate  in  sohilioii  to  a  dot,',  reji'-at -d 
in  line  hour  and  then  in  iln'(.;  hours.  Thei'e  w.'re  no  til- 
after  the  tirsi  dose,  and  next  day  thu  do;^  was  hetter.  As 
an  emerf^ency  treatment  an  infusion  of  toi)acco  has  been 
successfully  em[iloyed  ;Macer'"'). 

\V.  (J.  I'rudames"  in  ireatin;^  strychnine  [loisonin;;  of 
siai;  hounds,  found  it  necessary  in  some  cases  to  inject 
\  j^rain  a[)omorphine  t^'  .-.ecure  vomitinj,'.  Followed  i>y 
'20  grains  chloral  hy  the  mouth  this  proved  effective. 

There  is  danger  in  ^ivin^'  antidote.-,  by  the  mouth,  for 
it  a  sp'^SiU  occurs  the  litpiid  may  pass  into  the  trachea, 
and  causae  sutfocation  or  pneumonia.  It  ou;^ht  also  to 
lie  home  in  mind  that  after  absorption  emetics  may  do 
more  harm  than  ;^<jod.  According;  to  Wallis  Iloare,  a 
lar,;4e  do.e  of  chlorodyne  and  a  full  dose  of  castor  oil  have 
prove<i  successful,  probaiily  by  iioth  ha.»teniiig  exp.dsion 
and  retardin'4  al)sorplion. 

Chemical  Diagnosis. — Strychnine  is  obtained  as  a  residue 
fiom  organic  solvents  in  the  course  of  the  .systematic  sei)ara- 
tion  of  vegetable  [irinciples.  according  to  the  scheme  out 
lined  later.  When  a  large  dose  has  been  given,  there  may 
be  obtained  a  crystalline  deposit  weighing  several  grains, 
but  very  often  only  a  gummy  smear  rendered  impure  by 
the  organic  matter,  always  separated  during  the  extraction, 
may  result.  The  recognition  of  strychnine  depends  n 
three  tests:  (1)  The  sulistance  must  have  an  intensely 
bitter  tast  ■,  a  solution  of  1  grain  of  strychnine  in  a  gallon 
still  exhibits  distinct  bitterness.  i2)  Strychnine  dissolves 
*  i'rivate  communication. 
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without   colour    in   concentrated    3ali)huric    acid,  and   the 
introduction  into  the  solution  of  a  fra^;ment  of  potassium 
bichromate   yields  a  characteristic   vicjlet  colour,  passin- 
,iuickly  into  rose  pink,  whicli  i-  persi-tent  for  some  timo. 
The  colour  is  produced  in  streaks  on  moving  the  Inchromate 
frystal  through  the  liquid.  i:5>  When  hichromate  solution  is 
added   to  a  "solutinn  of  strychnine   in  dilute  acetic  acid, 
the   sparingly  solulde   strychnine    tdiromate   separates    in 
crystals.     Tlie    precipitate    gives    with    concentrated    sul- 
pliuric  acid  the  same  colour  reaction  as  described  under  ^2). 
Althougli    strvehnine  is  amongst  the   most  stable   and 
easily  recognised  alkaloids,  error  i..  pos>ible.    When  organic 
impurities   are   considerable,   reduction   of   chromate   and 
sulidmric  acid  may  occur  with  simulation  of  the  stryclnune 
colours,  and.  moreover,  those  c-donrs  proper  to  strychnine 
laav    be    etVectually    marked.      Furtlier,    many    residues, 
e.-pecially  those  derived  from  herbivorous  stomach  contents, 
give  a  precipitate  with  chromate  in  dilute  acetic  acid,  which 
?s,  however,  amorphous,  although  with  concentrated  sul- 
phuric acid  it  gives  a  red  colour.     In  such  doubtful  cases 
the  physiological  action  of  the  extract  ought  to  be  tested 
,„i  a  mouse,  for  which  T.Va  gi'ain  of  strychnine  is  lethal 
within  ten  minutes. 

REFERENCES  TO  STRYCHNINE. 

1  T.  HoJgkins,  TV.  ■//.,  1907,  p.  411. 

2  Anon,  \'t't.  lieconl,  1906,  p.  o.jti. 

3  (i.  McCall,  Vet.  JL.  1907.  p.  -277. 
■»  Bock,  Vet.  -Tl..  1907,  p.  447. 

5   N.  Howe.  Vet.  Ucrni  I.  Is'."^.  p.  o\io. 
■>  .T.  Miuir,  Vtterhtiiiliii.  ls7U,  p.  209. 

7  Gowvin-,  Vtta'inarian.  1S70,  p.  209. 

8  Youatt,  Veterinarian,  1840,  p.  '2S. 
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MORPHINE  AND  OPIUM. 

Forms  and  Occurrence.— Oiiium  is  the  inspissated  juice 
of  the  opium  poppy,  I'ap'irrr  S' •inni/rrum,  which  ia  native  to 
Southern  b.urope  and  the  Levuiii,  luougli  cuitivai-- 
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occa>ioniilly  found  wild  in  England.     Poisoning  of  unimuls 
liy  eating  tlie  opium  poppy  is,  however,  unknown. 

The  juice  contains  some  lifteen  alkaloids  most  of  which 
are  present  in  very  small  proportions.  The  t.ihle  displays 
the  chief  of  these  with  the  average  percentages  in  wliich 
tliey  are  found  in  opium. 


H>ijiJif'i< 


Com  uls'tiif. 
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The  other  alkaloids  aie  not  important. 

l'>)isoning  hy  morpliine  is  rare  amongst  animals,  this 
alkaloid  att'ording  a  good  illustration  of  the  variation  in  the 
aciion  of  a  cerehral  poison  according  to  the  degree  of 
nervous  development.  I'oses  ordinarily  given  to  dogs  for 
anasthetic  purposes  would  i)rove  fatal  to  a  man.  Horses 
and  ruminants  are  less  susceptible,  and  since  in  the  horse 
the  brain  is  relatively  less  highly  developed  than  the  cord, 
the  s{)inal  are  more  marked  than  the  cerebral  effects. 

Toxic  Doses. — Kaufmann  gives  the  toxic  doses  on 
subcutaneous  injection  as: 
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4..  to  T.'i  grains 
1'}  to  120     .. 
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These  doses  are  probably  too  low  :  for  the  horse  7.")  to  100 
grains  and  for  the  dog  about  -1  grains  per  pound  body 
weight  are,  however,  fatal.  Wooldridge  uses  ]  to  ;';  grain 
for  an.esthesia  in  small,  and  2  grains  in  large,  dogs.  It  is 
very  doubtful  if  poisoning  by  the  mouth  ever  occurs,  and  it 
has  been  la-cved  to  be  impossible  to  kill  a  pigeon  in  this 
way.  Doses  have  been  given  experimentally  to  the  pony 
reaching  (30  grains  by  the  mouth,  without  evoking  marked 
symptoms,  and  after  slaughter  there  was  no  sign  of  action 
beyond  impaction  of  the  stomach  contents  due  to  gastric 
paralysis. 
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Absorption  and  Elimination.— ^[orpliiiie  is  Homewlmt 
slowly  .ih.-orlHHl  fi'iiii  the  .ilinifutary  iuucomi.  When  ^ivt;  i 
liviuMlermicully,  it  is  excreted  into  the  >t()iii;icli.  In  ;i  recfiit 
.  vpt  riiuental  case  tlie  writer  found  moriilune  liy  means  of 
lelliii^ri's  test  in  tlie  urine,  and  in  th(;  alioinasum  of  a  calf 
which  had  received  130  t,'rains  of  mor[ihine  under  the  skin 
■hiitv  lnuus  I'cfore  death.  In  the  system  moriiliine  is 
r.qiidly  eliminated,  liein^'  oxidised  in  the  Idood  stream  to 
oxydiniorjihine,  or  at  any  rate  modified  cliemically  to  a 
suhstance  closely  allied  to  mor|ihine. 

Symptoms. — In  the  //"/'.s.' and  ■"  toxic  doses  of  morphine 
irive  rise  to  a  period  of  excitement  marked  In'  restlessness. 
Ijnllowini;.  lahoured  hreathing,  full  pulse,  sweating  and 
dilatation  of  the  pupil.  Later,  coma  sets  in  with  j^eneral 
loss  oi  sensihility,  slow  pulsation  and  hreatliinf;,  ami  a  sub- 
normal temperature.  There  is  arrest  of  the  dij^'estive 
functions  leading;  to  nausea,  indi;:;estion,  and  tymjiany. 

The  excitant  et^'ects  of  morphine  on  the  //"/.s'.  are  some- 
times seen  when  it  or  o^jiuui  is  ;;iven  in  colic.  The  animal 
moves  in  a  circular  direction  ('  circus  mode  of  progression  ' ), 
an  eii'ect  which  used  to  he  ascrilied  to  the  disease,  but  is  in 
reality  due  to  the  drug  iF.  Smith)  The  action  on  the  ai 
is  similar,  and  the  excitement  often  gives  the  impression 
if  madness  or  marked  delirium. 

When  poppy-heads  are  eaten  the  gastric  symptoms  become 
more  pronounced. 

Sli.iji  display  similar  symptoms  to  cattle. 
In  the  '(it  an  hypnotic  etTect  is  rarely  seen,  the  action 
being  that  of  motor  excitement. 

In  (I'j'js,  as  in  man.  a  toxic  dose  induces  excitement  and 
reflex  irritability,  vomiting,  contracted  pupil,  Bometimes 
convulsions.  Thereafter  follow  coma,  respiratory  failure, 
and  death. 

Post-Mortem  Appearances  are  not  characteristic,  being 
those  of  asphyxia. 
Treatment  consists  in  removal  of  the  cause  by  emesis, 

iV.r.        -..-.-.-.-.-.-.-,         .-.-..,1  ..-.-.-.-..■•. .i'. .-.-.-.  TU,-.       A.-.,  .-^.-..'  .-  .'.-.--i        .-.iT.-..-i--       .-.-...- 
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combated     by    caffein     hypodermically,    or     in     cerebral 
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excitemont  cuUl  ■ipi'liciuinu^  lu  tlii-  lu-iiil.  The  .-stimulant 
action  of  Muall  (lu>t's  of  atrof  im,'  .-eciiis  ii-t;fnl.  Potassium 
p(;rruiuit,'iina*u,  ^li^^litly  aciiliticii,  i^  valiuililc  to  der^troy 
uiiiili.siirlicil  uKirpliipc. 

Chemical  Diagnosis. — Mnri'iiinc  is  s.  "aiatud  in  the 
fiiurse  of  till  alkaloid  renfarcii  liv  nuMiis  uf  aiiiyl  alcnliol 
extraction  from  an  ammmiiacal  snlutinn.  Morpliiny  pi's- 
Hcsst'--  many  reactions,  few  of  wliicli  liave  any  value  in 
practical  toxicnl();;y.  Ferric  chbjride  Ljives  a  puiple  colour 
with  sohiiiuns  of  moriihine,  lait  the  te.-t  is  not  <lelicate,  a 
fair  amount  of  morphine  lieing  needed.  Many  of  the 
reaciions  are  rLductifui  proce.-se-:.  and  therefore  most 
unreliaijle.  if  not  ahsolutely  misleadin;:;.  A  '^o^id  test  is 
that  of  Tella;;ri,  wliicli  deiiend-  on  iiie  furmation  uf  apo- 
miir[ihini  ,  and  is  tliorou^hly  dia;,'nostic.  The  suspected 
residue  i->  warmed  witli  conci-ntrated  hydrnchluric  acid 
and  a  few  dn.ii-  of  sulphuric  acid  luitil  heavy  fumes 
l)e,^in  to  1k'  e\' ilved,  cooled,  diluted  and  neutrali.-ed  witli 
sodium  liicarlioiuvte.  The  -(jhition  is  u-ually  pale  pink 
at  thi'  sta;^e.  Solution  of  iodine  i-  added  very  slowly 
in  ^niall  4uantitie>,  when  an  emerald  green  colour 
develop-.  On  .-•hakiuL;  with  ether,  two  layers  form,  the 
lower  aipieous  layer  is  green,  and  the  upper  ethereal 
layer  red. 

.Several  experiments  have  l.ieen  made  at  tlie  Royal 
Veterinary  College  to  test  the  relialnlity  of  the  v.ijthoJ..  oi 
extraction  and  recognition  of  morphine.  A  pony  had 
1."  grains  morphine  in  ball,  and  was  killed  after  four  and  a 
lialf  hours.  The  urine  was  tested  and  gave  a  good  reaction 
for  moiphine  hy  I'ellagri's  test.  Another  animal  was  killed 
three  days  after  receiving  ()0  grains,  and  on  analysis  gave 
no  reaction  from  ingesta,  and  douljtful  tests  from  faces 
and  urine.  N'o  Tellagri  test  was  got  in  extracts  from  the 
lungs,  liver,  and  stomach  of  a  dog  wliich  had  had  lo  grains 
of  morphine  acetate  sul)cutaneously. 

In  o[iiuni  the  alkaloids  are  combined  with  meconic  acid. 


red    colour   with    ferric    chloride,    stable    to   acids.     The 
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recof,'nitiKii  of  ineconic  acid  \s  usually  tiikeii  as  sati>factory 
evidence  of  the  i)re8ence  of  opium. 
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COCAINE. 

Occurrence.— C'lcaiue  is  the  active  alkaloid  of  tho  coca 
l)l,int.  Kri/tlirmifldii  ■■ont  indit-'enous  to  Soutli  America.  In 
yiiiall  do^os  it  is  a  powerful  stimulant,  c;uisiii<:;  exhilnration 
and  fidiaii'-t'd  uuiscular  activity,  for  which  reasons  it  is 
need  ly  tlie  natives  w.ien  performing  lon<;  journeys  without 
food.  (>n  the  same  ^'rounds  horses  are  sometimes  '  doped  ' 
with  cocaine  or  cocaine  preparations,  such  as  powders 
containing  HO  per  cent,  cocaine  and  10  per  cent,  strychnine. 
Cocaine  is  valuable  ar  a  powerful  local  anasthetic,  especially 
in  eye  diseases.  For  local  anasthesia  in  doj,'s  Wooldridge 
u^es  ,  c  grain  per  pound  body  weight,  with  a  maximum  dose 
ot  2  grains. 

Poisoning-  may  result  from  accident  or  from  excessive 
'  doping'  and  depends  on  the  general  action  of  cociine  as  a 
coiivulsant.  producing  spasms,  which  may  be  confounded 
with  those  due  to  strychnine. 

In  the  /«'/•.>■.■  toxic  doses  ((".O  to  100  grains)  produce  rest- 
lessness and  excitement,  salivation,  dilatation  of  the  puinl, 
acute  mania,  and  intense  excitement.  In  the  </"'/  there 
is  th-.-^t  ol^servetl  anxiety  and  fear,  then  exhilaration,  followed 
liy  weakne^^s,  muscular  twitching,  rhythmical  movements, 
cunvulsions ami  stupor,  dyspnua,  feeltle  pulse,  and  weakened 
respiration.  The  respirations  diminish  in  amplitude  but 
increase  in  frequency,  and  cease  from  20  to  •!■>  seconds 
before  the  heart. 

Examples  of  cocaine  p'Msoning  arf  rare,  not  at  all  likely 
to  oc:ur  with  the  horse  or  ox,  and  not  often  with  the  dog. 

At  the  present  time  cocaine  i-  often  replaced  by  the 
substitutes  such  as  norocaini:  and  <  nntini-,  or  conjoined 
with  iKlrnialinr.  This  acts  by  causing  ameraia  of  the  part 
iiijecieu,  aiivi  liius  prcVc3iiLiiig  in'c  ci^iiv^QU  '^*-  vi.ic  uvwciii;^  *-•_• 
the  vital  organs  iWallis  Hoare). 


H 


ns 


VETERINARY  TOXICOLOGY 


The  toxic  doses  in  grains  \ev  pound  body  '.veighi  iire 
iipproximiitfly — 


Horse 
0\  ... 


liiit  t.lui.-'e  lire  prolialily  too  Imv. 

In  tile  svritein  cocaine  is  largely  oxidised,  and  did,'  in 
part  excreted  liy  the  kidneys,  which  renders  its  detection  a.s 
a  ilopt;  a  matter  of  some  dit'tieulty. 

Treatment  of  cocaine  poisoning  reijuires  rapidly  acting 
stimulants,  such  as  nitroglycerin,  strychm'ne  or  atroi>ine. 
together  with,  tlie  usual  steps  towards  securing  elimination. 

Chemical  Diagnosis. — Cocaine  is  separated  in  tlie  general 
all  aloid  scheme,  and  may  i)e  recognised  hy  producing  local 
iin.t'sthesia  on  the  tongue,  and  hy  the  characteristic  forma- 
tion of  a  purple  crystalline  precipitate  with  potassium 
]iei-man^'anate,  a  test  which  fails,  however,  unless  the 
alkaloid  extract  is  fairly  pure. 


ESERINE  OR  PHYSOSTIGMINE. 

■)r.  rrence. — The  alkaloid  eserine  occurs  in  the  .seed  of 
Plii/.si)siiiiiiiii  II  iieu'txiiiii,  Calal)ar  bean,  chop  nut,  or  ordeal 
liean,  native  to  West  Africa,  and  used  iiy  the  natives  as  a 
primitive  method  of  trial  by  ordeal.  Eserine  is  not  likely 
to  give  rise  to  poisoning  among  animals,  but  is  used  some- 
what e.itensively  as  a  powerful  defacant  in  obstruction  of 
(he  l)owels.  In  this  capacity  caution  is  needed,  as  some 
subject-  are  very  sensitive  to  the  toxic  tli'ects.  Crude 
eserine  is  further  liable  to  be  contaminated  with  calabarine, 
an  alkaloid  which  causes  severe  muscular  tremors.  The 
dose  of  e^i/riiie  as  sulphate  or  salicylate  is  from  1  t<.)  Ij 
grains  for  t!ie  horse  hypodermically. 

The  toxic  doses  by  subcutaneuu.^  injection  are,  according 
to  Kaulmann  ; 
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The  doses  are  probably  unde  stimated,  for  Winslow 
('Veterinary  Materia  Medica')  gave  a  horse  two  doses  cf 
3  grains  each  within  twenty-tive  minutes,  and  evoked 
symi'toms  with  recovery  in  two  hours. 

The  same  author  quotes  a  case  of  an  aged  horse  which 
had  suffered  for  a  week  from  impaction  of  the  colon.  He 
was  given  12  grains  of  a  commercial  extract  of  Calal^ar 
bean,  fell  almost  immediately,  perspired,  exhibited  muscular 
tremors,  and  died  within  a  few  minutes. 

Symptoms.— After  a  toxic  dosG  of  eserine  there  are 
powerful  muscular  tremors  resemlding  convulsions  of 
central  origin,  eserine  acting  like  strychnine  in  augmenting 
the  reriex  activity  of  the  cord.  The  excitement  is  followed 
by  paralyfis,  eventually  affecting  the  respiratory  muscles, 
and  deatii  results  from  asphyxia.  The  animal  falls  and  the 
breathing  is  rapid,  laboured,  and  stertorous,  and  in  the  later 
stages  feelde  and  irregular.  There  is  increasing  saiiyation, 
sweating,  vomition  when  possible,  and  increased  peristalsis 
with  expulsion  of  dung  and  ga^3.  The  myotic  action  of 
small  doses  is  <  ften  replaced  by  mydriasis  after  large  toxic 
administrations. 

Post-Mortem  Appearances.— The  large  intestine  is 
empty,  aiuemic,  wrinkled,  and  hard.  Bladder  empty  an.l 
contracted,  as  also  is  the  uterus.  The  muscles  and  motor 
nerves  retain  sensil)ility  for  some  time  after  deatli  iKauf- 

mann). 

Treatment    nnsists   in   emetics   or   the    pump.     After 

respiratory  failure  life  may  be  prolonged,  or  even  saved,  by 

artificial  respiration  (Kaufmann),     Atropine  is  antagonistic 

to    eserine.    and    should     be    given    subcutaneously.     In 

distinction  to  eserine,  atropine  inhibits  secretion,  diminishes 

rellex   excitability,   paralyses   the    alimenta;-;      ■  'ans   and 

bladder,  accelerates  the  heart  by  paralysis  '   -.icardiac 

vagi,  a.id    is   mydriatic    (Kaufmann  s  but    large    d  ^ses   of 

atropine  are  to  be  avoided,  as  aggravating  the  eserine  effects. 

Alcohol,  digitalis,  and   ammonia  may  l)e  given    \>y  the 

mouth,  whilst  strychnine  is  stimulant    to  the  respiratory 

centres- 
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Chemical  Diagnosis.— Eserine  is  separated  in  tlie 
ordinarv  procedure  for  alkaloids.  Its  solutions  on  'ieejiinrr 
assume  a  reddish  colour,  without  loss  of  activity.  The 
myotic  effect  may  he  obser'-d,  but  other  myotics  such 
a.s  pilocarpine  and  mu~carint    aust  be  excluded. 

Eserine  gives  the  followin,^  colour  tests  :  Sulphuric  acid, 
yellow;  Itleaching  powder  solution,  red  ;  bromine,  red  ;  but 
none  of  these  is  characteristic. 


PILOCARPINE. 

Occurrence.— The  leaves  of  VUm-arpus  jnhnrandi,  in- 
uig'^noi  s  to  Brazil,  contain  the  alkaloid  iiUnrarplm-,  which 
is  usual 'y  prescribed  in  the  form  of  the  nitrate. 

Pilocarpine  is  allied  in  its  physiological  actions  to  eserine, 
and  more  closely  to  iim.srariih'.  Muscarine  is  the  active 
alkaloid  contained  in  the  fungus  .hiaricus  iiiti.-«;iri !!.•<,  or  the 
tiy-blown  agaric.  This  plant  is  used  by  the  Siberian 
natives  to  produce  a  kind  of  intoxication,  and  by  long 
use  they  appear  to  gain  a  degree  of  tolerance  to  its  toxic 
etfects. 

Effects  and  Symptoms.— Pilocarpine  stimulates  glandular 
excretion  and  involuntary  muscle.  Horses  salivate  copiously; 
after  3  grains  subcutaneously  the  horse  champs  it.-  jaws  and 
salivates  freely,  but  dues  not  sweat ;  the  bowels  mrve  freely 
by  stimulation  of  the  involuntary  intestinal  niuscles 
(F.  Smith  t.  With  large  dose-^  the  mucou-  seci-etion  uf  the 
la-onchi  is  so  great  that  taken  along  with  the  contraction 
of  the  tubes,  great  dyspnua.  which  may  bo  fatal,  is  pro- 
duced. According  to  Kaufmann  horses  are  poisoned  by 
^j  grains  hulicutaneously,  but  cattle  are  less  sensitive.  The 
dog  and  cat  are  more  sensitive,  Frohner  stating  that 
J  grain  killed  a  dog  weigliing  L'J2  pounds  by  pulmonary 
(idema  (Finlay  l>un,. 

Poisoning  by  pilocarjiine  could  scarcely  occur  as  the 
result  of  accident  or  malice,     it  is  only  likely  to  happen 


idoi' 


f  >*ti'-i  frnr^n  t 


ORGANIC  rOISONS  AND  DRUGS 


121 


present  purposes  to  do  more  than  signalise  its  possilnlity 
and  main  features.  Atropine,  which  stops  secretion  and 
paralyses  invohmtary  muscle,  is  clearly  the  iiroper  pliysio- 
logical  antagonist,  and  is  tlie  remedy  to  be  used  in  the 
contingency  of  an  overdose  of  pilocarpine  or  e-erine. 

Chemical  Diagnosis.  — An  alkaloid  susi)ected  to  he 
pilocarpine  may  be  tested  for  as  follows  :  A  small  quantity 
cif  the  chloride  is  shaken  in  a  test-tube  with  a  crystal  of 
potassium  Mchromate,  1  to  2  c.c.  of  chloroform,  and  1  c.c. 
of  .J  \)kv  cent,  hydrogei  peroxide.  After  a  few  minutes 
the  chloroform  layer  becomes  blue-violet  to  indigo,  accord- 
ing to  the  quantity  of  pilocarpine  (Helch). 


IPECACUANHA  AND  EMETINE. 

Occurrence.— Ipecacuanha  is  the  dried  root  of  the 
(',  I'loi'Iis  ijHi-diiKuilia,  indigenous  to  Soutli  America,  and 
owing  its  activity  to  the  alkaloids  -  nutinc,  which  is  present 
in  tlie  dry  root  in  the  proportion  of  1  to  2  per  cent.,  and  in 
smaller  proportions  a'plindlm'  and  }isiir]iiitri,i<.  I)i  pharmacy 
emetine  is  rarely  used,  the  extract,  syrup,  and  wine  of 
ipecac iianha,  l)eiug  the  usual  forms. 

Effects.  -T'.iere  is  very  little  chance  of  poisoning  being 
caused  in  the  ordinary  applications  of  this  drug,  large 
doses  of  which  are  needed  to  give  toxic  symptoms.  Thus, 
■I  or  ^es  are  (juoted  by  \Vinslow  as  having  killed  a  horse, 
whilst  Finlay  Dun  gives  o\  ounces.  As  regards  pure 
emetine  ^Vinslow  give^-  2  grains  as  fatal  to  a  dou',  and 
Finlay  Dun  gives  for  the  dog  \  uj  S  grains,  and  for  the  cat 
',  grain.  The  latter  autliority  describes  2  grains  swallowed 
by  a  dog  as  having  caused  violent  vomiting,  increased 
uuu'ous  >ecretion  from  the  respiratory  and  alimentary 
meml)ranes,  intlannnation  of  the  stomach  and  inttstines, 
stujior  and  death  in  twenty-four  hours  (Magendiei.  The 
emetic  effects  of  these  drugs  are  probably  due  to  local 
gastric  action,  for  when  given  under  the  skin,  emetine  is 
excreted  into  the  stomach,  and  may  be  found  in  the  lirst 
vomits  (Winslow). 
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GELSEMIUM. 

Occurrence. — Gelsemium  is  the  root  of  Ciilsrinium 
srii/]iri  i:!-'  Its,  or  yellow  jessauiu.e,  native  to  the  Southern 
United  States.  The  drug  contains  two  alkaloids,  <jt  Isfuinn' 
and'jt'lsi  iniiiinr.  According  to  Cushny  '  gelsemine  exercises 
an  efi'ect  on  frogs  like  strychnine,  but  not  on  mammals, 
and  gelseminine  has  an  action  on  mammal-  almost  exactly 
like  that  of  conine.  According  to  the  same  authority 
confusion  oi  the  two  names  occurs.  Gelsemium  is,  how- 
ever, very  little  used  in  practice,  and  cases  of  [loisonin^ 
thereby  are  exreedingly  unlikely  to  be  encountered. 

Effects. — The  general  effect  is  of  paralysis  of  spinal 
and  not  cerebral  origin.  Probably  the  convulsant  action 
generally  observed  is  due  to  tl;e  gelsemiue,  the  main 
symptoms  being  due  to  the  paralysant  aetioi^  of  gelsemi- 
nine. In  [loisoning  one  observes  muscular  weakne>.~, 
staggering  and  falling,  with  convulsive  movements  of  the 
head,  fore,  and  sometimes  hind  legs.  Piespiration  is  slow, 
pulse  feeble,  and  temperature  reduced.  Consciousness  is 
preserved,  and  death  occurs  from  a>phyxia  with  almost 
simultaneous  arrest  of  the  heart. 

The  /l■^^u^s•  are  those  of  asjihyxia,  as  with  conine. 
Stimulants  such  as  strychnine,  atropine,  digitalis,  and 
alcohol,  along  with  general  measures  of  elimination  are 
indicated  as  remedies. 

Chemical  Diag-nosis.— Preparations  of  gelsemium  root 
are  identified  by  testing  for  gelseminic  acid  (,^:^-methyl- 
a'sculetinei  a  substance  jjresent  in  many  of  the  Snlaii<.(i'Ci>\ 
It  is  left  as  a  residue  after  evaporation  of  a  chloroform 
extract  from  acid  solution,  and  is  characterised  by  giving 
a  beautiful  lilue  tluorescence  in  water  or  watery  alcoholic 
solution. 

VERATRINE. 

Occurrence.— Veratrine  is  contained  in  the  Vt  iLitnim 
aU'Uiii,  a  si'ecies  of  the  C''.7'7((r((C'''(^  found  in  Alpine  districts, 

*  I'hiirinaculo'jij,  I'JOj,  p.  26'i, 
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l,ut  not  in  Great  Britain,  but  the  chief  source  of  veratrine 
IS  the  -Mexican  S,iha,JiUa  iittiniiahs.  With  it  are  associated 
the  alkaloids  veratroidine  and  jervine. 

Toxic  Doses.— Veratrine  is  an  exceedingly  poisonous 
alkaloid,  the  toxic  doses  given  l>y  Kaufmann  lieing  : 

Bij  the  :.l,'Uth. 
IIois,.          ...             ...             ...             •■•  l'>  to  4.' grain- 
Ox               ...             ••■             •••             ■■•  1''  t"  "*•'' 
1)0-             '. Ito.-. 

According  to  Cornevin,  1  grnmme  per  kilogramme  body 
weight  of  the  fresh  root  of  Vn-'ttnnu  all»n,i  kills  the  horse, 
and  '2  granime>'  per  kilogramme  the  cow, 

Symptoms,  -/'rv/.s  to  which  veratrine  is  given  hypo- 
dermically  salivate  pr(jfu>ely,  perform  movements  of 
mastication  and  deglutition,  and  vomit  profusely  leventu- 
ally  mucus).  Similar  symptoms  at^'eet  /,.-/■.<.  .i  and  .-uttlr. 
and  actual  vomition  occurs  with  the  latter.  In  all  caries 
there  is  profu.-e  i)ur  -ation,  and  freijuently  excessive  urina- 
tion. After  a  period  of  excitability  there  is  calmness, 
prostration,  inability  to  rise,  and  inco-ordinated  movements 
of  the  members.  There  is  an  increase  in  muscular 
coutractibility  accompanied  ])y  a  marked  prolongation  of 
the  i)eriod  of  relaxation. 

Poisonous  doses  lead  to  a  ^-eak,  irregular  pulse,  owing 
to  the  etYects  on  the  heart  muscle,  inhibitory  api>aratus, 
and  vasomotor  centres.  The  respiratiui:  is  deep  and  slow. 
;'.nd  death  occurs  in  convulsions  or  paralysis. 

•J.  B.  Cresswell*  saw  a  liorse  seriously  poisoned  three 
hours  after  having  been  given  a  ball  containing  I'mitrmn 
iilhitm  as  a  remedy  for  grease.  There  was  continual  vftch- 
ing,  but  no  actual  vomiting  ;  pulse  st),  irregular  and  feeble  : 
respiration  <i'^. 

Post-Morlem  Appearances.— Tlie-e  are  more  or  less 
extensive  intlammation  and  lucmorrhagic  patches  in  the 
pyloric  end  of  the  stomach  and  in  the  intestines.  The 
bladder  is  empty,  kidneys  intlamed,  and  liver  often  but  n  )t 
always  congested.     The  blood  is  black  and  Ihiid. 

*    Veterinarian,  isstj.  p.  2i7. 
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Treatment  consists  in  olimination  of  the  cause, 
respiratory  stimulants,  and  warmtli.  Artificial  respiration, 
if  possilile,  is  effective.  Carlionates  and  demulcents  are 
indicated,  tannin  as  an  alkaloid  precipitant,  and  morphine 
against  the  nausea  and  gastric  irritation. 

Cress \vell  {/"C.  cit.)  gave  3  junces  of  whisky  and  o  ounces 
of  ammonia  carbonate  hourly  for  six  doses,  and  then  two- 
hourly.  In  twelve  hours  there  was  improvement,  and, 
under  tonics  and  stimulants,  recovery. 

Chemical  Diag"nosis. — Ver  ^n-ine  is  remarkable  in  causing 
violent  sneezing  when  a  little  of  the  powder  is  sniffed.  The 
quantities  isolated  in  a  toxicological  research  are  rarely 
sufficient  for  this  excellent  test. 

A  cliaracteristic  reaction  is  that  given  by  warming  with 
hydrochloric  acid,  which  yields  a  green  passing  to  red 
colour.  Tlie  red  coloration  with  sulphuric  acid  is  also 
given  by  the  constituents  of  hellebore.  Sulphuric  acid  and 
sugar  yield  with  veratrine  successively  a  yellow,  green,  and 
violet  colour. 

The  general  effects  of  veratrine  ought  to  be  observed  by 
injection  in  a  mouse. 


CURARINE. 

Occurrence. — The  alkaloid  rnyaruu  is  contained  in  the 
curara.  wourara,  wou'Mli.  or  arrow  ^)oisnn.  StnirJinii^  td.rir,  ra 
of  (Tuiana,  and  is  associated  therein  with  strychnine  and 
brucine. 

Effects. — Curarine  paralyses  the  peripheral  endin^^j  of 
motor  nerves.  The  first  i^arts  to  be  affected  are  the  limbs, 
then  tlu'  trunk  and  head,  and  finally  the  respiration,  which, 
with  i)oisonous  doses,  is  gradually  enfeebled,  and  ultimately 
ceases.  Consciousness  and  intelligence  are  unimpaired. 
T'or  the  horse  32  to  -is  grains  suljcutaneonsly  are  fatal,  and 
for  the  dog  ,';  to  B,'  grains.' 

When  taken  by  the  mouth  curarine  is  absorbed  slowly. 

■*■  I'inlay  I>iin,  '  Viteiinai  v  "Mtdiciiics,'  I'JlO.  p.  >'i3. 
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It  iri  climiniilea  rapidly,  and  unaltered  in  the  urine,  liy 
whatever  channel  it  is  given. 

Artificial  re.s[)iration  is  successful  in  combatini;  curare 
poisonin;^  mainly  liv  reason  of  the  rapid  elimination  of  the 
alkaloid. 

As  witli  the  other  medicinal  alkaloids,  there  i-  little  like- 
lihood  of   curare  poisonhig  occurring  outside  of  pfjs-ihle 


overdosage. 


YOHIMBINE. 


Occurrence.— Yohiml tine  is  an  !>lkaloid  derived  from  the 

hiirk  of  the  CnnmnUf   nnJuitthi  i  Schumann),  found  in  ihe 

Cameroon^. 

It  is  given  in  the  form  of  the  chloride  in  doses  of  grains 
for  th--  stallion,  1]  for  the  hull,  V_  for  the  cow,  ,'  for  the 


heep 


>     4  M  U 


to 


for  small  do' 


for  doLis  from  -()  to  -jO 


puunds,  and  \  f<jr  dogs  over  5U  pounds.     These  doses  may 
Ijc  repeated  three  times  a  day  (Finlay  Dun). 

Effects.— Yohimbine  has  recently  assumed  importance  as 
a  powerful  non-irritant  aphrodisiac  drug,  which  excites  the 
si)inal  erection  centre  and  congests  the  genital  organs. 

I'oisoning  has  not  often  been  observed,  but  Finlay  Dun* 
states  that'^dogs  have  been  killed  by  ^l  grain,  displaying 
dyspncea,  depression  of  the  heart,  salivation,  diarrhaa,  a 
low  temperature,  partial  paralysis,  and  convulsions. 

Although  poi-oning  could  not  occur  save  as  the  re:.uit  of 
careless  dosage,  it  is  well  to  point  out  its  possibility,  espe- 
cially in  view  of  the  rather  wide  use  of  the  drug,  and  the 
likelihoi'd  of  inexpert  employment. 

Chemical  Diagnosis.— Yohimbine  gives  with  strong  sul- 
phuric acid  and  potassium  bichromate  a  dirty  greenish-blue 
colour,  rapidly  passing  to  dirty  green  (not  characteristic;. 
When  yohimbine  is  mixed  with  a  drop  of  a  solution  of 
benzaUiehyde  in  alcohol  (1  to  4).  and  a  drop  or  two  of 
.sulphuric  acid  is  added,  the  mixture  is  at  first  dark  brown, 
then  gradually  Uii'st  at  the  edges)  becomes  cherry-red,  and 

linully  violet: 

*  •  Veterinary  Mediciues,'  I'JlO,  p.  Ola. 
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COCCULUS  INDICUS. 

Occurrence. — The  >et;i.l  kernels  of  Anamu  paninthitu, 
or  Levant  nut,  well  known  as  CuanhiK  uulii-n.-i,  contain  ;i 
chemically  neutral  active  principle,  pirrntfiin,  which  is 
prol  .bly  a  glucoside.  The  Levant  nut  has  an  inter- 
esting toxicological  history,  but  cases  of  poisoning  by  it 
of  the  largs  animals  are  not  described,  although  it  is 
stated  that  a  small  percentage  of  malicious  poisonings 
of  cattle  in  India  are  due  to  it.  Taylor  '  relates  casts  of 
picrotoxin  poisoning  which  will  show  the  possible  vehicles. 
The  princiiile  is  very  bitter  and  intoxicating,  though  in 
large  doses  it  causes  intense  pain  and  freijuent  vomiting. 
It  used  to  be  employed  as  an  adulterant  to  beer,  and  Taylor 
cites  cases  of  poisoning  by  this  means.  It  was  also  used 
as  a  fish  jjoison,  to  poison  wheat  for  the  destruction  of 
birds,  and  by  robbers  to  render  their  victims  powerless  or 
'•  hocussed  "  (Taylor). 

Cushny  classes  picrotoxin,  as  regards  its  eii'ects,  along 
with  cicutoxin  and  unanthotoxiii,  the  active  principles  of 
Liciita  rirusa  and  CEiuinthc  irocdtu  respectively  isee  these). 

Chemical  Diagnosis. — Picrotoxin  is  yielded  to  organic 
solvents  from  tlie  acid  liquid  in  tiie  systematic  search  for 
poisons.  Sulphuric  acid  and  ammonium  molybdate  (Frohde's 
reagent)  gives  a  gold  to  sati'ron-yellow  colour.  If  picrotoxin 
is  evaporated  to  dryness  with  a  little  strong  nitric  acid,  the 
residue  just  moistened  with  concentrated  sulphuric  acid, 
and  caustic  soda  added,  a  red  ci      ,r  is  jsroduced. 


CANNABIS  INDICA,  OR  INDIAN  HEMP. 

Coniahia  iiitliid  is  the  drietl  flowering  or  fruiting  tops  of 
the  female  plant  of  raini<i!ii>i  satira,  native  to  India,  and  is 
officinal  in  the  British  Pharmacopceia.  In  India  the  drug 
is  rarely  used  for  homicidal  purposes,  but  is  sometimes 
emploved  to  Droduce  p..*irco,Rip.  .^nd  f;ir'ilitRte.  ^h^^-  r^omTTiission 

*^    Poisons,'  1875,  p.  078. 
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lit  crimo.  In  that  country  throe  forms  are  used  to  secure 
[ileiisant  (h-eams — viz.,  !ilian<:r.  the  powdered  ears  and  stalks: 
<;aii]a.  the  (h'ied  tlowerin^'  top.-  :  and  charas,  tlie  resin  ex- 
tracted from  tlio  green  jihuit.  The  tirst  two  are  used  to 
prtpare  drinks  and  sweetmeats,  and  tlie  iliird  cliaras),  or 
a  similar  preparation,  sometimes  containing  datura  and 
culled  'majun,'  is  used  for  smoking. 

(ianja  is  used  in  India  as  an  anodyne — i\'i.,  in  the 
-hueing  of,  or  surgical  operation  on,  the  horse,  and  is  nearly, 
it  not  equally,  as  good  as  morpliine.  Ilutherford,  who  used 
the  drug  in  India  against  equine  colic,  states  that  it  is  as 
rapid  as  opium,  and  has  the  advantage  of  not  arresting  the 
action  of  the  howels  or  causing  delirium.  It  i>  also  stated 
that  the  duration  of  the  narcosis  is  longer. 

The  toxic  doses  for  animals  must  be  large.  In  the 
Hterature  there  are  few,  if  any,  references  to  puisoning  of 
inimals  either  by  the  plant  or  extract.  Hobday,  (pioted  by 
I'inlay  Dun,  states  that  doses  of  10  grains  to  -2  drachms  of 
extract  given  to  (li><i,s  cause  stupor,  with  paralysis  of  the  hind 
'luarters,  which  might  last  two  days,  but  are  not  fatal. 

F.  Smith  and  Itutherford  Injth  used  Indian  extract  in 
veterinary  work,  and  the  latter  (quoted  by  Finlay  Dun) 
observed  the  effects  of  doses  of  1  to  H  drachms  in  bolus  to 
horses.  Only  the  1-drachm  doses  caused  preliminary 
excitement.  The  general  symptoms  were  dulness  and 
sleepiness,  pulse  and  respiration  slowed,  food  neglected. 
W  hen  trotted,  the  animals  moved  as  if  drunken,  sideways 
and  unsteadily.  Defiecation  was  suppressed,  and  the 
•'.Illness  lasted  up  to  thirty-five  hours,  after  which  recovery 
ensued. 

From  these  valuable  observations  it  is  clear  that  fatal 
poisoning  by  Indian  hemp  need  not  be  seriously  apprehended 
in  its  applications  to  animals. 


* 


SANTONIN  AND  WORMWOOD. 

0ecurrfinc8. — The  shrnbp.  .^.antnnifn.  (  A .■■.'.•'.•.■..•.•.t  :;;..•  ;-;y>-.....\ 
and  wormwood  {Arteiu'ma  uhsinthiam)  of  the  order  Compo- 
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sita>  l.nth  sn)w  in  Great  Britain,  Imt  i.re  not  likely  lo  l,e 
eaten  l,v  small  animals.  The  otTccts  of  the  active  principle, 
on  lar.'er  animal.  ;ive  not  serious.  ^Vorm^voo.l  yields  o,l  .., 
nhsiutin,  a  narcotic  poison  causin-  tremblin-.  stupor,  an>l 
convulsions  in  do<;B.  It  is  used  as  a  remedy  for  worms. 
Its  con.umpti.jn  m  the  form  of  ahsinthe  gives  rise  to  f  le 
verv  "rave  ch.ronic  aljsinthism  in  man. 

SV,"r.,/n/  dt'i-ivfd  from  the  Uower  heads  of  A.waritima,  is 
verv  commonlv  used  as  a  veriricide  for  round  and  threa.l 
worms,  the  do"^es  for  dogs  being  fr-nu  ,;  to  :}  gram.,  and  for 
cats  and  small  dugs  from  ',  to  ,;  grains. 

Symptoms  and  Treatment.-Overdoses  are  dangerous, 
and  sometimes  fatal.  They  cause  in  -/.ws  twitching  of  the 
head  muscles,  rolling  of  the  eyes,  grinding  of  the  teeth 
rotation  of  the  head,  and  epileptiform  convulsions,  followed 
l,v  clonic  "-ms.  During  the  spasms  the  respn-ation  is 
disturbed,  and  asphyxia  may  occur  (CushnyW  Santonin 
imparts  a  blood-md  colour  to  the  urine.  It  has  been 
known  to  cause  temporary  blindness  m  the  dog. 

roi'^onin-  is  to  be  treated  by  emetics  and  purgatives. 
The  convidsions  are  prevented  by  chloroform,  chloral,  or 
In-omides,  an,l  artificial  respiration  is  used  if  necessary._ 

Chemical  Dia^nosis.-(l)  Santonin  m  soluti.m  in  a 
little  alcohol  is  heated  in  a  dish  at  100^  C.  with  1  or  -2 
drops  of  -2  per  cent,  alcoholic  furfural  solution,  and  •-  to 
■3  c.c.  of  strong  sulphuric  acid.  The  li^iuid  becomes  purple- 
red,  blue-violet,  dark  blue,  and  after  several  hours  deposits 
a  black  precipitate  (delicacy  ,„',„  grain,  Tha^ter).  (2)  San- 
tonin is  heated  with  a  mixture  of  2  of  strong  sulphuric 
acid  to  1  of  water  until  the  li^iuid  is  yellow,  and  after 
cooling  a  trace  of  ferric  chloride  is  added.  This  gives,  as  a 
rule,  a  turl,idity,  whilst  on  again  heating  there  is  a  violet 
coloration  (delicacy  r,i„,  Lindo). 

^Vhen  a  suspicion  arises  that  harm  ha.  been  caused  b^ 
overdosage  of  santonin  tablets,  the  recognition,  and  if  pos- 
::i^.  weighing  of  santonin,  removed  from  orgai.s,  became. 
a  very  important  matter  from  Vnv  meaico-ic-u;  i.v:..-  •-- 
view. 
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TURPENTINE.  CAMPHOR.  AND  ESSENTIAL  OILS. 

Occurrence. — I  luU-r  this  heading  imiy  he  cimvenieiUly 
collected  iliose  LMSes  of  imi.soning  arising  either  from  oil-s. 
esaeiices,  or  the  iilant.s  which  conti.i'i  them.  The  general 
ertfct  of  this  ci.iss  is  irritant,  and  after  absorption  narcotic 
or  j'liriihsant. 

I'lirpnitiih  is  tile  hydrocarbon,  or  mixture  of  hyiiro- 
carhons,  di,-tilled  from  the  oleoresin  of  the  pine,  I'imis  .s////  <'.s- 
tii.<,  etc.,  of  the  order  Cmiih  rt>\  Turpentines  are  optically 
active,  rotating  the  plane  of  polarised  light,  and  this  atY'rds 
an  excellent  i|ualitative  guide.  Thus,  in  examining  a  i;ii- 
oil  preiuiration  the  olitaining  of  an  active  distillate  indicates 
turpentine  or  wood  tar,  as  distinguished  from  coal  tar. 
Oil  I'j  atirin  i.-,  chemically  a  turpentine,  and  i^^  contained  to 
the  extent  of  about  3  per  cent,  in  the  tops  of  the  counuou 
savin  ^-liiiiijirnts  sul'imi — ('n)iiifric),  a  cultivated  evei'gret-n 
shrub,  commonly  credited  with  abortive  properties.  Savin 
possesses  a  very  characteristic  acrid  taste  and  smell,  and 
probably  contains  other  principles  than  turpentine,  for  its 
activity  is  certainly  greater.  Savin,  American  red,  or  pencil. 
Cedar  [■fmiiiicnis  riiyiiiiaiia),  and  W'l  Uiihitnuin  xfijiiciii,  are 
conifers  not  indigenous  to  Britain,  but  cultivated  in  our 
gardens,  and  must  be  held  liable  to  be  possible  causes  of 
l)oir-oning.  Like  savin,  the  two  last-named  species  contain 
essential  turi)entine  oils. 

The  nir  {liuta  'irdrrnhtia)  is  an  exotic  member  of  the 
Gcr'dii'icKc,  cultivated  in  this  country,  and  which  contains, 
according  to  Cornevin,  an  es.'-ential  oil,  and  an  acid  rutiuii- 
aciil. 

Caini>Jtor  is  a  neutral,  crystalline,  volatile  solid  of  the  class 
of  ketones  allied  to  turpentine,  and  is  obtained  from  the 
evergreen  camphor  laurel,  native  to  East  Asia.  Artificial 
camphor  is  pi'epared  ])y  the  action  of  dry  hydrochloric  acid 
gas  on  turpentine. 

iiie  OOiuiuuii   'utiti'i  [  i  uni.ti  ti  ((/n  iuvimi    01  iiie  (,  miijinsiiic  i , 

allied  to  the  Artciniaia,  is  a  herb  often  used  in  this  country 
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1o  inake  tansy  tea.    It  contiiiiiH  a  Vfilatilt;  kntDiic  taiiiicftone, 
and  lias  liecn  credited  witli  cans-inf,'  jioisoniiif;. 

In  detailing;  the  nature  of  the  poisoninj,'  caused  \>y  tlic 
ftl»ove-nained  active  I'linciiiles,  or  tlie  corresponding'  (ilants, 
it  may  lio  a^ain  remarked  tliat  tliey  present  tlie  same 
general  features  <if  local  irritant  and  remote  paralysant 
action.  And,  further,  that  the  ill-jud^'ud  exhil)itii>ii  hy 
inexpert  persons  of  all  varieties  of  tiirpentine,  such  as 
eucalyptus,  is  liahlt;  to  cause  serious  results. 

Poisonous  Effects.— 'I'lie  symptoms,  lesions,  treatment, 
and  chemistry  of  these  argents  are  here  sliortly  summarised. 

'/V'ry/i ///I//. . -(iamgee  (iHtiS)  j^'rouped  turpentine  with  oil 
of  tar  and  naplitha  as  an  active  irritant,  and  pointed  out 
that  as  an  antispasmodic  it  is  a  dan^'erous  drug,  often 
aggravating  the  disease  it  is  intended  to  cure.  Large  doses 
cause  irritation  and  sometimes  ulceration  of  the  bowels. 
Turpentine  is  ipiickly  al)Sorlied,  and  exercises  paralyzant 
etl't  fts  in  the  same  order  as  those  of  alcohol. 

Elimination  occurs  hy  the  lungs  and  kidneys,  and  the 
I'-'ne  acipiires  the  characteristic  odour.  Repeated  small 
dos(!S  are  more  likely  to  cause  renal  inflammation  than  one 
large  dose,  which  mostly  jjasses  oft'  in  the  faces. 

On  examining  tlie  alimentary  organs  after  overdosage  of 
turpentine,  one  observes  marked  congestion  and  fluidity  of 
the  contents.  In  the  horse  the  stomach  is  devoid  of  solid, 
and  contains  hrownish-yellow  liquid,  on  which  turpentine 
may  be  floating  in  large  quantities.  Such  a  result  leaves 
little  room  for  doubt  that  poi.soning  has  occurred. 

Turpentine  is  easily  recovered  from  organic  matter  by 
distillation  in  a  current  of  steam,  and  its  identification 
pr-jsents  little  difficulty. 

Sarin. — Gamgee  *  records  a  case  ob.;'erved  in  18-5.5  in 
which  the  abortion  of  foals  had  been  secured  by  repeated 
dosage  of  savin.  The  foals  were  dropped  dead,  and  from 
the  state  of  the  membranes  it  was  thought  that  tliey  had 
died  some  ten  to  twelve  days  previously  to  abortion.  The 
condition  of  the  mares  was  poor,  and  there  was  a  mucous 
'  '  Vttcrinnrian's  Vade-Mecuiii,"  186b,  p.  200. 
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(li«cOiar!?p  of  an  irritant  nature  from  tlic  aniis.  Tlio  urine 
and  faces  Hmolt  strongly  f)f  savin.  Tlie  mares  recovered 
uiidrr  treatment.  The  poisonous  dose  is  uncertain.  Ilert- 
wi^'gave  half  a  [irmnd  daily  for  six  or  eiglit  days  to  liornes, 
without  efTect.  Witli  larj^-e  doses  tliere  is  in  general — 
(liarrhdii,  thirst,  accelerated  pulse  and  respiration,  and 
great  prostration. 

A.  Fuller  *  ohserv'.  in  /*  .cs,  .s  poisoned  by  savin — heavy 
appearance,  tncked-up  think,  difficulty  in  swallowing,  saliva- 
tion, and  thirst ;  respiration  ipiick  and  lahoured,  pulse 
(juick  and  weak ;  faces  hard  and  covered  with  mucus, 
urine  dark  and  scanty :  temperature  variable,  a!id  patches 
of  cold  perspiration.  The  symptoms  lasted  four  to  live 
days,  when  theie  w.^s  great  prostration  and  death. 

C.  Moirf  recorded  savin  poi-oning  of  an  eiglit  or  nine 
year  old  hay  horse.  He  ohserved— staring  coat,  sunken 
eyes,  mouth  clammy,  and  viscid  saliva ;  fa  ces  slimy, 
great  urination,  corded  pulse,  watery  discharge  from  eyes 
and  nostrils.     The  respiration  was  not  mach  increased. 

On  post-mortem  both  these  observers  found  inHammation 
and  mucous  discharge  of  the  mouth,  gullet,  stomach,  and 
mtestines.  In  P\iller's  cases  the  cacum  was  full  of  yellow 
liquid,  but  in  some  instances  empty  and  contracted  to  about 
one-fourth.  The  colon  was  full  of  undigested  food,  rectum 
tluckened  and  inflamed,  and  bladder  full  of  offensive  urine. 
In  Moir's  case,  he  found  the  stomach  full  of  oily  liquid,  in 
wliich  savin  was  detected. 

The  treatment  of  savin  poisoning  's  by  means  of  opium 
to  allay  pain,  followed  by  mild  apei^nts,  demulcents,  and 
stimulants. 

/i'»- .— Cornevin  states  that  the  leaves  of  rue  are  some- 
times used,  occasionally  with  fata!  results,  to  procure 
:il)ortion.  He  characterises  its  effects  as  those  of  a  gastro- 
irritant  causing  a  period  of  excitement,  followed  iiy  depres- 
sion, weakened  heart  action,  lowering  of  surface  temperature, 
abundant  salivation,  and  swelling  of  the  tongue. 

ihe  lesions   are  those  of  gastro-enteritis,  the  posterior 
*   Veterinarian,  1800.  p.  135.  f  Iljid-,  1862,  p.  64;i. 
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parts  of  the  alimentuiT  caiuil  beiii^,'  often  normal.  In 
fuiiialeH  thfci'e  is  con^^estion  of  tlio  uterus,  with  a  vioift 
colour  if  ahorlioii  lias  occurred. 

Gam^ee  .similarly  remar'-s  that  in  lar^e  closes  tlie  jilaut 
acts  as  a  narcoto-irritauu  Well- authenticated  cases  of 
poisoning'  l»y  this  plant  are  hard  to  lind,  and  not  very 
likely  to  occur  in  this  country. 

'runs,). — I'oisonniij;  i)y  tansy  has  Iieen  placed  on  record 
recently  in  the  (ierman  literature."  The  subjects  were 
cdiii' .  and  the  syniptoui.-  included — refusal  of  fooil, 
rumination  slow,  dun;.;  hard,  dark,  dry,  and  covered  with 
slinic  ;  siiakin;^  movements  ot  head  a)id  neck,  pulse 
stroiii;— Hi,  temperature  oS-t'i"  C.  :  evi-Iid-  half-closed,  pupil^ 
eontracii'd,  and  globe  of  eye  llickei'in:; ;  duhi'jr^s,  sta'.,';-;ering 
gait,  and  weakne:?.-. 

Kijlu-rt  of  llostociv  ;.;ave  it  as  his  o[>inioi\  that  death  had 
resulted  trom  tansy. 

( 'ii.,qili"r. — llertwig  states  that  from  ;',  to  A  an  ounce  of 
camiihor  [)roves  fatal  to  the  do;i,  whilst  '1  to  1  ounce  doses 
to  liorscs  and  cattli-,  and  '1  to  1  drachms  to  sheep  accelerate 
re.-i>iiation,  iieij^hteii  sensibility.,  and  occa.-ioiuvUy  cause 
convulsions. 

The  i^eneral  efl'ects  of  cami>hor  recall  those  of  tar[ientine, 
caii.-ing  preliminary  stimulation,  with  subsequent  paralysis 
of  the  central  nervous  system. 

Cam[ihor  iiuisonin;.^  is  rare,  and  not  very  likely  to  be 
encounterc-d.  Diagnosis  is  made  easy  by  the  elimination  of 
the  iiji.-on  in  the  exhaled  air,  to  which  the  familiar  odour 
of  the  -ubslaiice  i.-:.  imparted. 
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OXALIC  ACID. 

Occurrence. — Salts  of  oxalic  acid  are  found  in  many 
plants,  notably  in  rhubarb  and  sorrel,  which  contain  the 
(Hill  iiiif,(>i.-<i,iiii  ii,:ilati.  Many  plants  also  contain  r.ik-iinn 
o.vahitr  deposited  in  the  microsc  ^pic  '[uadratic,  or  envelope- 
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:hft|ieil  crystals,  in  which  the  same  salt  is  so  Lrenernlly 
observed  in  urinary  deposits  of  the  lierbivorous  animals. 

Oxiilie  acid  is  used  on  a  fairly  larj,'e  scale  commercially  as 
11  straw-cleaning  at;ent,  and  under  the  name  of  ^^alts  of 
sorrel  or  salts  of  lemon,  oxalic  acid  is  used  for  doine-^tic 
pnrp'^ses,  such  as  the  cleaning  uf  straw  hats  and  tirass- 
\\tn-\i.  and  the  removal  of  ink  stains.  It  resembles  Epsom 
salt,  and  confusion  with  it  has  caused  accidents.  Oxalic 
acid  is  a  common  poison  in  the  human  subject,  but  cases  of 
the  i)uisi)ning  of  large  aiiiuials  by  it  are  very  uiuisual. 
Dogs  may,  however,  be  poisoned  accidentally  by  this  agent 
in  doses  of  about  1.5  grains,  and  cats  liy  alsout  ."?  grains. 

Symptoms. — Concentrated  oxalic  acid  causes,  in  '/"'/x, 
nausea  and  vomiting  of  black  or  brown  acid  material. 
j'it'ticulty  in  swallowing,  thirst,  diarriia'a,  and  colic  are 
alimentary  symptoms  common  to  irritant  poisoning. 
Gamgee  *  indicates  labouring  and  spasniodic  respiration, 
injection  of  conjunctiva',  and  dilatation  of  pupil :  small  and 
irregular  pulse;  and  with  advancing  stupor  and  ]n-ostration 
tetanic  twitchinga  of  the  muscles. 

<Kalic  acid  and  oxalates  are  al)sorbed  slowly  and  excreted 
by  the  kidneys  as  calci'-.m  oxalate,  v.hich,  being  insoluble, 
may  cause  calculi. 

Post-Mortem  Appearances.— These  are— a  blanched 
apjnarance  of  the  memlirancs  of  the  mouth,  fauces  and 
<,'ullet.  Tlit^  stomach  contains  much  gelatinous  mucus,  and 
is  rarely  lu-rforated.  'More  or  less  intestinal  inflammation 
is  observed,  and  the  blood  is  dark  and  fluid.  It  will  be 
r'auembered  that  oxalates  jirevent  the  coa'^'ulation  of  blood 
by  removing  the  soluble  lime  in  the  f^rm  of  calcium 
oxalate. 

Treatment. — Burnt  magnesia  or  chalk  are  better  than 
carlionate  of  potash  or  soda,  since  the  fornier  render 
oxalic  acid  insoluble.  Lime  water  and  oil  and  demulcents 
aif  valuable,  with  stimulants  as  indicated. 

Chemical  Diagnosis.— Oxalic  acid  may  be  extracted  from 
organic    matters   bv   feeblv    acidified    water,    but    the    liest 
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metliod  is  that  of  dialysis  thron^^h  parchment  us  practi^tMl 
fur  suit,  nitre,  and  mineral  acids.  The  ditVusate  may  he 
purified  i»y  neutralisin<;  and  addinj,'  lead  acetate,  which 
precipitates  insoluhle  !.a<l  oxalate.  This  is  collected, 
washed,  susiiended  in  water,  and  sulphuretted  hydrof,'en 
passed  into  the  turbid  Huid.  Lead  sulphide  is  thus  preci- 
puated,  and  after  iiltering  the  solution  on  evaporation 
deposits  oxalic  acid. 

Two  tests  sutliciently  cliaracteri.se  oxalic  acid,  if  sullicieiit 
material  is  available.  (1)  Warmed  with  stronj,'  sulphuric 
acid,  oxalic  acid  (and  its  salts)  j,'ives  carijon  monoxide  and 
carljon  dioxide,  and  does  not  char.  (2)  Calcium  chloride 
precipitates  calcium  o.\alate  from  a  neutral  solution.  The 
calcium  oxalate  is  insoluble  in  ammonia  and  in  acetic  acid 
(distinction  from  tartaric,  citric,  nuilic,  and  succinic 
acids). 

In  medico-lei,'al  work  oxalic  acid  or  a  salt  must  lie 
recovered  from  alimentary  contents  or  vomit.  The  detec- 
tion of  calcium  oxalate  in  the  urine  is  not  evidence, 
especially  with  the  herbivoru',  in  which  a  diet  of  sorrel  will 
cause  increased  excretion  of  this  -alt. 
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ALCOHOL. 

Occurrence.— Ale  ihol  results  from  the  fermentation  of 
suuar  ])y  yeast,  and  tlius  enters  into  tlie  composition  of  ale, 
wiiie,  and  distilled  liquors.  The  latter  rarely  exceed  a 
strength  of  ,")()  per  cent,  by  weight  of  alcohol. 

Acute  alc(jhol  poisoning  is  very  occasionally  oliserved  in 
animals,  and,  as  in  man.  follows  the  consumption  of  a  large 
dost^  of  purr  -pirit  or  of  spirituous  beverage.  The  chronic 
alcoholism  oi  man  is  not  obs  "ved  in  animals,  possibly 
from  the  inaccessibility  of  aK'(jholics,  for  goat  and  sheep  are 
stated  to  (piiekly  accjuire  a  liking  and  tolerance  for  spirits, 
taking  G  or  s  ounces  of  brandy  without  serious  eti'ect 
(Hertwig).     Ducks,  fowls,  and   pairots   also   take  alcohol 

reildilv   after  Inivillir  liml    it    iri\un    ■>    L^w   ti.mi^. 
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Alcoholic  intoxication  is  stated  to  occ  a-  amongst  stock  fed 
on  brewery  and  distillery  residues,  but  the  statement  must 
be  taken  with  reserve,  for  in  sucli  residues  the  dilution  is 
very  ^,'reat,  and  this  appears  to  be  a  most  important  factur. 
A  dose  of  alcohol  which,  when  hif,'hly  diluted  and  slowly 
consumed  causes  no  liann,  would,  if  concentrated  and 
;;iven  in  one  dose,  cause  grave  intoxication,  or  even  death. 
Cases  of  death  in  man  after  taking  a  few  ounces  of  un- 
diluted spirit  in  one  draught  are  common,  and  the 
puisuning  is  often  fatal  in  a  very  short  time. 

Toxic  Doses. — According  to  Ilertwig,  H  ounces  of  con- 
cenuated  alcohol  caused  the  death  of  an  old  but  sound 
horse  in  about  ten  minutes.  Four  to  tive  ounces  of  whisky 
(of  about  15  per  cent,  alcoholic  strength),  if  retained,  kill  a 
•20-pound  dog  in  a  few  minute>  (Finlay  Dun).  Eight 
grammes  (about  120  grains)  per  kilogramme  (about  2  pounds) 
iiody  weight  has  been  stated  as  the  toxic  dose  of  alcohol. 
The  higher  alcohols,  propyl,  butyl,  and  amyl,  are  more  toxic 
and  more  irritant  than  ethyl  alcohol,  or  common  alcolml. 
Crude  spirit,  however,  undoubtedly  owes  a  part  of  its 
noxious  qualities  to  the  presence  of  aldehydes,  which  are 
the  tirst  oxidation  products  of  the  alcohols,  and  which  are 
only  slowly  eliminated  from  raw  spirit  in  the  process  of 
maturation. 

Symptoms. — Alcohol  in  large  doses  i)aralyses  the  nerve- 
centres  in  the  order  of  their  development,  the  higher 
cerebral  functions  being  first  alYected,  ihe  cardiac  and 
respiratory  last.  In  animals  the  motor  paralysis  thus 
declares  itself  as  a  prominent  feature,  as  compared  with 
the  mental  derangement  of  man. 

In  acute  poisoning  of  animals  there  is  a  period  of  great 
exciiemeni,  during  which  the  patient  exhibits  brightness  of 
the  eye,  contraction  of  the  pupils,  and  irregular  move- 
ments. The  horse  pratices  and  strikes  out  with  its  feet. 
Very  soon  there  is  collapse,  with  a  small,  weak  pulse,  cold- 
ness, coma,  and  death  (Gamgee,  Finlay  Dun). 

Post-Mortem  Appearances.— The  digestive  organs  show 
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and  clots  are  founa  in  tlie  lieart  and  lar-e  vessels.  There 
js  congestion  of  tlie  meninges  of  the  brain,  of  the  lungs, 
and  other  organs. 

Treatment.— Antidotes  are  tea.  cotTee,  orcaffeine.  Strych- 
nine is  a  physiological  antagonist,  and  may  he  injected. 
Ammonia  as  a  stimulant  hy  the  mouth,  and  purgatives, 
are  indicated. 

Chemical  Diagnosis.— The  separation  of  alcohol  from 
tissues  is  easy,  but  its  exact  identification  is  surrounded  by 
pitfalls.     Distillation  of  the  parts  from  a  neutral  solution 
will  yield  the  alcohol  in  the  first  part  of  the  distillate.     If 
the  quantity  permits,  the  concentration  may  Ije  increased 
i»y  redistillation  and   dehydration  with  (luicklime.     If  tho 
ak'ohol  can  thus  be  got  free  of  water,   the   boiling  point 
'7K    C.)  may  be  oliserved  even  with  very  small  •lua'ntities, 
and  taken  along  with  the  iodoform  test,   is  sufficient  to 
absolucely  identify.     The   iodoform    test  depends   on   the 
formation  of  the  w  y  characteristic   iodoform  on  gently 
warming  a  dilute  solution  of  alcohol  with  sodium  carbonate 
and  a  scrap  of  iodine.     It  is,  however,  given  by  other  com- 
pounds—,■..-,.,  aldehyde  and  acetone— and  therefore  taken 
alone   is   not  characteristic.     In    medico-legal   work  it   is 
valuable  t,.-idence  to  show  that  alcohol  is  present  in  the 
blood  and  in  the  brain. 


CANTHARIDES. 

Occurrence  and  Uses.-The  Spanish  blister-tlv.  Cau- 
tl^n-is  rrsiraturia,  is  found  in  Southern  Europe,  Germany, 
and  Russia,  and  contains  a  powerful  vesicant  active  principle,' 
nmtlmruUnc.  The  powdered  insects  form  the  ordinary 
oantharldes  of  pharmacy,  and  are  sometimes  adulterated 
with  euphorbium  and  the  China  l)lister-rtv  (.1////-//,^/.). 
Characteristic  of  Spanish  Hy  is  the  brilliant  coppery-green 
of  the  wing  sheaths.  The  Chinese  tlv  is  larger,  has"  two 
orange-coloured  bands  and  spots  on'  ♦he  wing  sheaths. 
Cantharides.    besiiles   its    "oo  na   o   ,.„„;„„„*     ;-   _ i        i 
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against  excessive  urination,  and  in  larjie  ((lan<:;eroiip)  doses 
as  an  aphrodisiac. 

Poisonous  doses  of  cantharides,  according  to  Gamgee,* 
arc,  for  the  horse  or  ox,  ]  ounce  and  upwards  :  for  the 
slieep.  1  drachm  :  and  for  tlie  dog,  I  draclim.  It  is  dan- 
;,'.'roiis  to  employ  too  large  or  too  exten^^ive  applications  of 
cantliarides  blisters,  for  poisoning  may  result  from  ab- 
sorption. Dogs  lick  the  blistered  parts,  and  this  leads  to 
swelling  and  engorgement  of  the  tongue. 

Symptoms. — Large  do.=es  of  cantharides  cause  strangury, 
fr.  iiuent  passage  of  small  quantities  of  urine,  or  its  total 
suppression,  a  small  and  rapid  pulse,  quickened  breathing, 
and  excitement,  followed  by  coma  and  collapse. 

An  interesting  ease  of  poisoning  of  a  horse  is  recorded 
by  H.  King.+  The  animal  had  M  ounces  of  a  mixture 
c  imposed  of  5  ounces  each  of  linseed  and  turpentine  oils, 
and  14  drachms  of  powdered  cantharides  in  mistake  for 
linseed  oil. 

Next  day  the  mouth  and  lips  were  seen  to  be  blistered, 
the  horse  was  blowing  slightly,  and  passing  large  quan- 
tities of  urine.  The  pulse  was  itO,  very  (juick  and  feeble, 
and  temperature  100°  F.,  soon  becoming  subnormal.  The 
whole  of  the  mucosa  of  lips  and  mouth  became  blistered, 
and  subseipiently  destroyed,  the  mouth,  throat,  and  neck 
lifing  very  painful,  causing  much  dribbling.  Tliere  was 
(•■mstipation  and  refusal  of  all  food  for  five  days,  when 
tlie  patient  took  some  oatmeal  gruel  and  soft  food. 
Belladonna  and  nutrient  enemata  were  given  by  the 
rectum. 

On  the  sixth  day  the  urine  contained  blood,  and  there 
was  slight  abdominal  pain.  Injections  of  ether  were  given 
tlirioe  daily,  but  death  occurred  on  the  tenth  day. 

(hi  Post-Mortem  the  kidneys  were  found  to  be  much  in- 
llained,  and  each  contained  large  abscesses.  There  were 
large  hamorrhagie  spots  on  the  liladder,  anil  an  ulcerated 
patch  the  size  of  a  crown  piece  in  the  stomach.     The  in- 

■^  ■  Veterinarian's  Vade-Mecum.'  ISGs,  n,  209. 
t    Uf.  J  I.,  1907,  p.  270. 
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teatines  and  lungs  wen;  niucli  congested,  and  the  endo- 
cardium of  an  intensely  deep  imrple  hue. 

In  the  Treatment  of  cantharides  poisoning  mucilages  and 
albuminous  drauglits,  such  as  linseed  tea,  white  of  egg  and 
the  like,  are  indicated.  Oils  arc  to  be  avoided,  as  tiiey 
favour  the  solution  and  absorption  of  the  poison. 

Cantharidine  is  present  in  all  organs  after  death,  but  is 
especially  to  be  sought  in  the  urine.  It  is  insoluble  in 
water,  but  is  dissolved  by  eiustic  alkalis.  From  urine,  or 
an  alkaline  extract  of  organs,  cantharidine,  is  extracted  by 
chloroform  after  acidification.  The  only  trst  of  any  value 
is  the  observation  of  the  blistering  effect  wliich  is  produced 
by  i,',.7  grain. 
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Ir  will  very  readily  he  admitted  that  anything  appr'^acbing 
to  ;i  full  enumeration  of  the  plants  which  are,  or  are  sus- 
pected to  he,  poisonous  to  animals,  still  more  a  reliable 
account  of  their  effects,  would  he  a  task  of  extreme  difficulty. 
.Moreover,  a  mere  catalogue  has  little  value.  The  attempt 
has  therefore  heen  made  to  collect  primarily  well-suhstan- 
tiated  information  relating  to  common  poisonous  plants. 
This  naturally  involves  a  preferential  treatment  of  British 
and  European  genera,  since  there  have  heen  for  a  longer 
time  opportunities  of  exact  study.  At  the  same  time,  no 
doubt  can  be  entertained  that  many  poisonous  species  ca  ise 
harm  in  the  East,  in  the  Tropics,  in  America,  and  in  the 
Colonies,  and  that  probably  in  time  our  knowledge  of  such 
poisonings  will  be  very  extensive.  But  the  author's 
Colonial  corres[)ondents  agree  in  regarding  the  state  of  our 
piesent  knowledge  as  too  slender  and  inexact  to  warrant, 
or  even  to  make  possil)le,  extensive  descriptions,  either 
botanical  or  clinical.  Valuable  work  has  been  done,  and  is 
still  going  on,  in  America  and  the  Colonies,  and  the  depart- 
mental pul)lications  and  agricultural  journals  already  con- 
tain i)reci.se  information  on  many  important  poisonous 
plants.  Thus  the  Picport  for  1S'.)8  of  the  United  States 
Bureau  of  Animal  Industry  contains  a  summary  of  numerous 
-Vmerican  s[iecies,  by  V.  K.  Chesnut ;  several  important 
papers  have  ii.i*iieared  in  the  Transvaal,  Cape,  and  lalor 
I'nited  South  Africa  agricultural  journals ;  the  home 
literature  contains  a  few  papers  by  Colonial  veterinarians ; 
and  in  South  Africa  L.  II.  W.ilsh  has  collected  the  avail- 
able facts  in  a  short  but  exceedingly  valuable  brochure. 
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All   these  sonrcey  of  information  liave  been  freely  drawn 
upon.     As  to  the  East,  F.  N.  Windsor,  in  a   useful  little 
l)ook    on   'Indian    Toxicolopy,'  remarks,  after   havinj^    de- 
scribed a  few  well-known  plant  poisoninijs  :   '  S.j  far  as  is 
known,  there  are  no  other  eoninionly  used  poisons.     Cn- 
douhtedly  there  are  numerous  other  poi.^onous   plants  in 
India  which  are  occasionally  used   for  criminal  purposes. 
However,  very  little  has  been  recorded  as  to  their  elTects 
and  toxicology  generally."      A  similar   remark   seems  ap- 
p.;cali!e  to  Australia.     But  liere,  again,  the  labours  of  the 
tropical  disease  and  agricultural  institutes— ^uch  a<  that  of 
(Vylon— will  no  doubt  slowly  unfold  a  wide  held  of  know- 
ledge.    Many  tropical  plants    have    been  well  known  for 
a  long  time  as  the  sources  of  valual)le  drugs,  many  of  which 
have  received  treatment  in  the  preceding  section.     They 
are  not  repeated  in  the  present  connection,  although  it  is 
possible  that  the  plant  n:ay  act  as  a  vehicle  of  poisoning  to 
ajiimals, 

^  As  to  Europe,  the  work  of  Cornevin,  •  Des  I'lantes 
Veneneuses,"  lfs!l;$.  is  an  invaluable  standard  manual,  to 
which  the  author  is  greatly  indebted.  In  our  literature 
there  is  a  fairly  large  number  of  papers  and  abstracts  on 
vegetable  poisoning,  many  of  which  have  been  drawn  upon 
for  information. 

After  considering  possible  alternatives,  it  finally  appeared 
most  satisfactory  to  deal  with  the  poi;,onous  idants  in  the 
se(juence  of  their  natural  orders,  although  it  is  arguable 
that  a  more  rational  procedure  would  lie  to  classify  accord- 
ing to  the  pharmacological  subdivisions  of  the  active 
principles.  But  such  a  classiiication  is  not  satisfactory 
because  not  precise,  and  it  seemed  better  to  follow  the  line 
of  least  resistance— or.  it  is  hoped,  of  least  controversy. 

The  writer  would  be  most  grateful  to  any  foreign  or 
Colonial  veterinarians,  or  others  interested  who  may  chance 
to  be  readers,  for  any  information  relating  to  cases  of 
animal  poisoning  which  they  may  liave  encountered,  and 
m  iiarticular  tliose  cases  in  wliich  tbp  nljint  irrrr..!-:;  . ^s.i.  h-.s 
been  identified  botanicallv. 
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CONIFERiE. 

T];f'  chief   poisonous  specie-i  of  the   Coniferae    or  pine 
family,    found    in    (ireat    IJritain  and   Europe,  arc   Tajni^ 
l-irr,ita,ov  yew,  and  the  slu'ulis  of  the  juniperus  sjiecies.  such 
a-   savin,     roisonini; 
liv     turponti.'ie     and 
savin  have  l)een    de- 
scribed under  a  pre- 
vious    licading.    and 
therefore    a    de.scrip- 
ti'iu  of  yew  poisoning,' 
only  will  he  given  at 
this  point. 

Yew.— The  leaves 
of  the  common  yew. 
or  T'l  lux  Imr,  ltd,  and 
its  varieties,  such  as 
the  Irish  yew  (Turir, 
i.isihii.itii).  anil  yellow 
yew.  have  long  heen 
known  to  he  poisonous 
and  contain  as  active 
principle  the  alkalad 
taxine.  Tlu;  same 
active  lu-inciple  is 
prohaMy  contained  iu 
the  American  species, 
'I'll  I  US  iiiiiiiir,  found 
in  the  North-Eastern 
Tuited  States,  and 
known  there  a^  com- 
mon yew,  ground  hemlock,  or  poison  hemlock. 

Thi.^  alkaloid  occurs  in  the  leaves  of  all  species,  but  only 
in  >mall  piroiiortion  in  the  berries.     According  to  Thorp'e 
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0"1  to  0-lH  per  cent,  of  taxiiie.  It  seems  likely,  further, 
tliat  the  'eivos  of  tlie  male  contain  sliyhtly  more  alkaloid 
tlian  tho-t  of  the  female  tree,  but  the  difference  is 
trifling;. 

Much  controversy  formerly  existed  as  to  the  poisonous 
etfects  of  yew,  it  having  lieen  held  that  the  poisonous 
(pialities  vary  with  the  season  with  the  freslmess  of  the 
leaves,  and  with  the  species  of  the  animal.  Rut  there  can 
no  longer  he  any  douht  that  tlie  leaves  at  all  times  may  be 
poisonous.  The  alkaloid  may  lie  easily  separated  and  detected 
friim  dried  or  undried  leaves.  Well-authenticated  examples 
of  poisoning  among  the  domesticated  animals  are  very 
numerous,  and  the  definite  toxicity  of  the  alkaloid  extracted 
cliemically  from  the  leaves  may  be  readily  observed  upon 
experimental  animals.  Such  variations  as  have  been  ol)- 
served  are  readily  comprehensible  in  consideration  of  the 
known  variability  in  the  action  of  any  poison  according  to 
the  condition  of  the  alimentary  system  and  individuality 
of  the  subject.  When  a  few  sprigs  of  yew  are  eaten  by  an 
animal  on  a  full  stomach,  it  is  (piite  to  be  exjjected  that 
dangerous  results  may  not  ensue. 

Action  and  Toxic  Doses.— The  action  of  yew,  us  of  so 
many  plants,  is  twofold.  The  sap  is  acrid,  containing  a 
volatile  oil,  or  oil  of  yew,  and  the  plant  therefore  jiroduces 
irritation.  The  specific  poison,  or  taxine,  is  non-irritant. 
It  acts  as  a  narcotic,  producing,  according  to  Borchero 
(IsTfii,  depression  of  the  heart,  paralysis  of  the  respiratory 
functions,  and  death  by  sutfocation.  It  has  been  alleged 
that  the  guinea-pig  is  not  susceptible. 

According  to  Cornevin,*  the  poisonous  doses  are — 
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Tlie  (loses  refer  to  iiij^ostion  of  iiutuinii  and  winter  leaves, 
,111(1  show,  as  is  iisiuil,  a  relatively  ^;ieai  degree  of  resist- 
iiiice  on  the  part  of  tiie  ruiiiinant>. 

There  are  several  recorded  instances  of  yew  poisoning  in 
man,  generally  of  lunatics,  from  which  it  a|)pears  that  the 
jKiisonous  dose  of  leaves  for  the  hiiinan  suhject  is  >niall. 
Ill  these  cases,  (juoted  hy  Taylor  '  On  Poisons,' it  is  note- 
worthy that  the  narcotic  eflfects  predominate,  and  it  is  also 
oh.xervalile  that,  as  with  animals,  a  coinpitratively  short 
|ii  riod  of  time  elapses  between  dosage  and  tlic  onset  of 
-yiiiptoms  and  death. 

Symptoms. — A  remarkahle  featiu-e  of  yew  poisoning  is 
it-  rafiidity.*'^  (>ften  the  effects  only  appear  in  cattlf  wlien 
clicwing  the  cud.  Whilst  cjuietly  chewing,  they  drop  as  if 
sliot  (Wallis  Iloare;.''  In  some  examples  recorded  in  the 
literature  the  animal  died  whilst  in  the  act  of  eating  the 
1  hint,"  or  was  found  to  have  fallen  and  died  suddenly  and 
without  evidence  of  a  struggle.  The  animal  will  stop  sud- 
denly whilst  working,  start  blowing  and  trembling,  stagger, 
tail  on  haunches,  then  on  side,  and  die  (juietly.  Death 
occurs  in  about  live  minutes,  with  symptoms  like  apoplexy. ^^ 
A  case  of  death  after  sixteen  to  seventeen  hours  of  a 
colt  is  recorded  iiy  Jarvis,^  who  jioints  out  that  the 
plant  was  taken  on  a  full  stomach,  but  that  paralysis 
of  the  alimentary  system,  with  stoppage  of  digestion, 
immediately  ensued. 

Post-Mortem  Appearances.— The  stomach  is  g'  nerally 
distended  with  gas,  owing  to  fermentation  following  the 
;irrest  of  digestion.  Intense  inflammation  is  almost  in- 
variably observed,  but  does  not  appear  to  be  a  salient 
feature  in  the  cases  amongst  the  human  subject  quoted  by 
Taylor.  The  -tomach  is  found  to  contain  tlark  green 
ingesta,3  and  sprigs,  berries,  or  leaves  of  yew  may  be  easily 
recognised,  but  if  dry  sprigs  weie  eaten  they  may  not  be 
recognised.  The  inflammation  rarely  extends  to  the  intes- 
tiiies,i°"i2  winch  also  rarely  contain  fragments  of  yew. 
The  liver,  spleen,  and  lungs  are  engorged  with  dark  blood. 
Th»  right  heart  is  empty,  and  the  left  heart  contains  more 
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Treaiment.  Tii<;  prognosis  of  yew  ])()i^oiiiiis  is  i,'iiivt;. 
Cases  of  let'ovtry  are  few,  Imt  one  is  recorcJed  l^y 
MThail.-  An  eiuul.-ioii  in  soiliuia  liiciirbonate  solution  of 
1  i)int  liii.it'cd  oil,  witli  -  ouiici'n  ciicli  of  cli.  'I'odyne  aiu; 
nitrous   ether,    was    t,'iv(ii.    followed    after    -uue   hours   iiy 

Stiuiiiliints  and  chlorodvne  were 


I  oil. 


1    further   dose   of 


wlu-Ky  ami   nu>ee( 

repeated    next    day.     After    a    pur;,'i;  am 

opiate,  recovery  ensued  after  the  fourth  day. 

.\nother  similar  case  is  lii.it  recorded  liy  Stanley,'' 
in  which  the  remedial  measures  were  Ideeding,  sodium 
cariioiiate,  and  turpentine,  followed  hy  drenches  and  sliiau- 
laiits. 

When  porisihle,  pur;^'atives  and  demulcents  are  indicated, 
aiitl  stimulants,  catleine,  alcohol,  etc.,  to  combat  the 
narcotic  action  of  the  taxine.  Lul  so  Ion;,'  as  much  yew 
remains  in  the  rumen,  medicinal  treatment  is  of  little  ii^e. 
If  the  diajJinosis  is  certain,  rumenotomy  oilers  the  best 
chance  of  success    Wallis  lioare). 

Chemical  Diagnosis.— The  alkaloid  taxine  is  extracted, 
though  not  without  losa,  in  the  j^eiier.il  scheme  of  search 
tor  vegetalile  poisons,  iiisk  of  decomposition  is  minimi.-ed 
by  operating  at  a  low  temperature,  as  is  dune  by  evaporating 
extracts  in  a  partial  vacuum.  Taxine  is  not  well  defined 
chetuically,  it  being  not  absolutely  established  that  it  is 
a  single  substance.  But  the  substance  extracted  in  the 
usual  way  is  characterised  by  giving  a  pure  rose-pink  colour 
with  strong  sulphuric  acid,  which  is  fairly  permanent  and 
withstands  dilution.  Laboratory  experiments  with  the 
rabliit  have  shown  that  taxine  yielding  the  above  lest  can 
be  easily  recovered  from  the  stomach  contents. 

In  practice,  however,  the  Ihiding  of  yew  fragments  offers 
an  amply  suilicient  proof  of  jioisoniug.  taken  along  with 
the  clinical  and  post-mortem  observations,  and  it  is  also  to 
be  noted,  as  a  caution,  that  many  other  sui)Stances  give  a 
red  colour  with  sulphuric  acid.  Jiut  of  these  many  are  not 
basic,  and  can  therefore  be  distinguished  from  taxine,  which 
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is;  wliilat  the  Vbriitrine  and  helleboie  principles  do  n.jt  giM 
the  red  colour  in  the  cold,  and,  further,  alao,  give  other 
chanicteristic  teata.  Finrtlly,  a  physioloKical  teat  on  .i 
uiDUse  or  rabbit  should  be  used  in  iidditio'ial  contirmation. 
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ARACEiE. 

The  only  member  of  the  Araceae,  or  aruiu  family,  found 
wild  in  Britain,  is  the -l/v(w  //«<(•((/ ///i,.'<.  known  under  the 
common  names  cuckoo-pint,  lords-and-ladies,  wild  urum, 
water  robin,  Portland  sa^o,  etc.  Cornevin  further  names 
.1.  italicuiit,  .4.  iliaciuiculii.s,  and  the  marsh  plant  Calla 
liahi.stri.'i,  as  being  similar  to  A.  niaciddtiiin  in  effects. 

The  Cuckoo-Pint  (Fig. -J)  is  a  fan-Uar  hedgerow  plant 
having  a  tuberous  root-stock,  dowering  in  May,  and  having 
clustered  scarlet  berries  in  August.  The  leaves  are  glossy, 
hiilberd-.siiaped,  and  spotted.  Cases  of  the  poisoning  of 
animals  by  it  are  rare,  although  several  cases,  chiefly  of 
children,  are  on  record  in  human  to.\icology.  Numerous 
other  species  of  the  arums  have  similar  toxic  properties, 
luu  they  do  not  appear  to  have  caused  poisoning  of  animals 
to  a  notable  extent. 

Active  Principle  and  Effects.— Like  the  allied  species, 
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nature,  and  has  the  effect  of  a  powerful  irritant.    The  juice 

10 


i 


146 


\KTKiiINAltY  lOXlCOLO'JV 


IS  found  it.  all  I(art^,  and  diyinj;  or  l)oiliiig  to  a  ^reat  extf^nt 
deprives  tlie  phuit  of  its  activity.  Formerly  starch  for 
laundry  purposes,  and  a  kind  of  sago  used  to  he  made  from 
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the  plant,  and  preparations  of  the  root  also  enjoyed  some 
repute  as  cosmetics.  The  old  herbalists  used  to  recommend 
the  juice  as  a  purj,'ative,  a  practice  wliicli  must  nave  been 
attended  with  ;^rave  risk. 


POISONOUS  I'LANTS 


147 


Animals  do  not  eat  the  jilant  readily,  even  if  kept  from 
uiher  foods.  If  IX  danj^eroiis  .luantity  i?^  1  ikon,  iliere  is 
intense  irritation,  purj^'ation,  and  vomitii,^-  wlien  possible, 
Willi  the  after-effects  of  convulsions,  exhaustion,  and  possibly 
death  from  shock. 

In  the  Treatment  of  a  case  of  poisoning;  demulcents  and 
stimulants  are  indicated. 


iridac£;e. 

The  Iridaceae,  or  iris  family,  includes  the  numerous  culti- 
vated species  of  (jur  gardens,  and  there  are  fourul  in  the  wild 
"late,  Iris  pufndan, Ills  —yellow  iris,  yellow  flag,  or  water  fag: 
and  Iris  /<rti<fi.s.siiii(i—sUnkm<^  iris,  stinking  gladwyn,  or 
glader.  They  contain  as  active  principle  //•((//'//,  a  giucoside 
belonging  to  the  grijuj)  of  vegetable  purgatives.  Poisoning 
of  animals  is  rare,  and  the  etl'ects  are  those  ot  a  drastic 
piu-gative.  It  will  thus  be  sufticient  to  signalise  the 
l>ossil)ility  of  danger  through  the  giving  of  \vAn-  of  such 
jilants  to  animals,  especially  to  pigs. 

The  American  (l)ir,,th,u-(i  caint<ttu,  red-root,  or  paint-root, 
of  the  Atlantic  coast  and  Cuba,  belongs  to  the  related  order 
')t  liniiuhlonuiu,  and  has  a  red  sap.  It  is  sujiposLd  to  be 
dangerous  to  pigs. 
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AMARYLLIDACEyE. 

The  Amaryllidaceae,  or  amaryllis  family,  includes  the 
numerous  species  of  narcissus  or  daffodil,  so  well-known  as 
garden  plants,  and  of  which  some  aro  freijuently  found  wild, 
probably  liaving  established  themselves  from  garden  culture! 
The  same  order  also  includes  the  'jaliuitluis,  or  snowdrop. 
None  of  these  is  likely  to  be  the  cause  of  poisoning,  us 
animals  refuse  the  leaves.  They  all  contain  an  es.sentiaToil, 
and  have  powerful  emetic  and  purgative  properties.  The 
ataraasco  lily,  Atamoxm  atauKoiro,  of  the   South  Eastern 

I   nited    States     baa    hooi    ••UarraA    tr,   ,.n,-.,.^   ^1 1 

'         "         o"'^'   ^■-'  '-«uz:t:  ."tiiLriTi;:  :j  ill   «iOrsPS. 
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DIOSCORIDACE>E. 

The  Dioscoridaceae,  or  yam  family,  inclmies  one  poisonouis 
IJritisli  r.pocies,  immely  Tuuntu  cotininniis — black  l)ryony. 
ladies"  seal,  or  Isle  of  Wi^ht  vine  (Fig.  '.V,.     This  plant  is 
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.1  climlier,  twining  over  lie'lges,  known  lr>  its  heart-shaped, 
•^liining  leuves.  with  a  tapering  point  turning  blackish  in 
.lutiimn.  The  berries  are  scarlet  It  is  found  extensively 
in  England,  not  in  Scotland,  and  in  Ireland  only  on  the 
Imnks  of  Lougli  Gill  in  Slig".* 

The  active  i)rinciple  probably  reseml)le8  hrii„nin,  the 
purgative  gkicoside  of  the  white  bryony.  Cornevin  states 
tliat  the  black  bryony  acts  as  a  narcoto-irritant  when  the 
Iniit  is  taken,  but  that  the  leaves  ire  eaten  by  goals  and 
sheep  witliout  ill  effect. 


COLCHICACE^. 

This  order  comprises  some  important  medicinal  and 
pnisonous  plants.  The  veratrums  include  Virdtrmit  nUnnn 
and  Vrratnn/i  riridf.  neither  found  wild  in  England,  whiijt 
i'l  America,  in  addition,  Vcratnuii  raUi(intii:inn  is  noted  as 
poisonous,  as  also  is  the  officinal   Mexican  ScJuinoianloii 

•ntrinalf.  W  rir'ulf  is  known  in  the  Northern  and  i^^ast'^rii 
(nited  States  as  swamp  hellebore,  American  white  helle- 
liore,  false  hellebore,  or  Indian  poke.  Sheej)  are  said  to  eat 
the  young  baves  and  shoots  with  apparent  relish,  but  the 
seeds  are  poisonous  to  fowls.  For  an  account  of  vfratrnm 
poisoning  reference  niiiy  be  made  to  veratiiiie.  Other 
liangerous  Auierican  species  of  this  order  are  Clinisjifrma 
iii'isrtetii.cirinii.  t\\  poison,  or  crow  poisoi>.  the  bulbs  of  which, 
mashed  with  molasses,  are  used  to  stupefy  Hies  ;  Z jinddcnnn 

■  iiiiKi.siiS.  or  deatli  canias,  in  distinction  from  the  true 
edible  caiiias  ((Jii(iiinf<i'i  i/iianuiKli^  ;  and  /.  ih<tans.  or  alkali 
;:rass.     Tlie  most  important  and  best  known  from  the  point 

if  view  of  toxicology  of  this  order  is  i'olchirui'i  aid  urn  naif, 
or  meadow  saffron,  and  the  European  literature  contains 
several  records  of  the  poisoning  "f  animals  by  it. 

Colchicum  autumnale— the  common  colchicum,  meadow- 
crocus,  or  meadow  saffron  (Fig.  4).  'At  tlie  time  of  flower- 
ing, in  August,  there  are  no  leaves,  the  brown  bulb  ending 

>■  Jl.nUiir.ii  anil  Hool    c.  •  l!ritit,li  l-'lora,'  19(is,  p.  4.'').",. 
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in  a  .slii'atli  of  In-dwn  .scales,  enclosing  tlie  liase  of  the  dower, 
wliose  long  tul.e  rises  to  :{  or  1  Indies  alwve  ground,  with 
HiK  oblong  segment-  of  a   reddish-purple  <.r  rarely  white, 


and  nearly   11   inch.,  long.      Soon   afte.«anls    the    leave, 
apl'ear,  and  attani  in  spring  a  length  of  H  „v  K)  incdies.  h\ 
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raised  to  the  surface  of  tin;  ground  by  the  lengthening 
of  the  peduncle,  soon  after  wliich  the  leaves  wither  away'* 
The  habitat  is  in  moist  meadows  and  pastures.  It  is  rare 
ill  Ireland,  and  naturalised  in  Scotland. 

Toxic  Principle  and  Doses.— Colchieum  contains  in  all 
parts  the  active  alkaloids  rnli-hiciih'  and  lolrliicriin'  (about 
0'U">  per  cent.),  which  is  not  destroyed  on  drying  or  on 
boiling,  passing  into  the  water.  Poisoning  of  animals  may 
result  in  the  spring  from  the  eating  of  the  young  leaves,  or 
in  autumn  through  the  Howers  in  pastures. 

Cornevin  estimates  the  toxic  dose  of  green  leaves  per 
pound  body  weight  of  the  ox  at  •!<)  to  75  grains,  and  of  the 
bulli  for  pigs  at  ."}  grains  per  jiound. 

Colchicine,  being  absorbed  slowly,  only  exercises  its 
effects  after  a  comparatively  long  period,  and  is  gradually 
eliminated,  mainly  by  the  urine  and  milk,  so  that  there  is 
danger  of  a  cumulative  effect.  Us  most  marked  etl'ect  is  as 
a  violent  purgative,  animals  suffering  from  it  passing  fcrtid, 
green  or  black  evacuations.  The  nervous  symptoms  of 
stupor,  coma,  and  paralysis,  are  probably  referable  to  the 
general  collapse,  rather  than  to  a  specific  action.  Death 
occurs  from  respiratory  failure. 

Symptoms. — The  general  toxic  symptoms  occur  after 
several  hours,  and  death  up  to  several  lays,  according  to 
the  amount  ingested.  Nausea,  abdominal  pain,  violent 
purgation,  sometimes  prolapses  of  the  rectum,  cessation  of 
urination,  and  lactation,  tympanites,  gritting  of  teeth,  weak 
piil.^e,  coldness,  progressive  loss  of  power  from  posterior 
onwards,  are  features  of  this  poisoning  i'  -^  '). 

barret  and  llenilinger  *  observed  sudden  illness  of  thirty- 
one  out  of  I'.fty-one  cattle,  and  ffve  deaths.  Calves  showed 
sli'^lit  affection  through  the  secretion  of  the  poison  into  the 
milk. 

Post-Mortem  Appearances  are  lliose  of  acute  gastro- 
enteritis, the  rumen  distended,  and  pr jliably  containing 
leaves  or  seeds  of  the  plant.  The  other  organs  do  not  show 
nc-tablo  or  cliaracteristic  ai))iearances. 

*  JJentliani   mil  Hooker 
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Treatment  sliould  coii«ist  of  oily  and  nmciiaginotis  drinks : 
there  is  no  satisfactorv  chemical  or  i>liysiolo^'ical  aiitidr,te. 
Barret  and  Rcinlin<:cr  used  milk  drenches,  with  e;,'^?-\vhitt^ 
and  hlack  cotlee,  injections  of  caffein,  and  external  apidica- 
tions  of  mustard. 

Chemical  Diagrnosis.  Tli,-  alkaloids  of  colchicum  are 
feelily  acid,  and  are  separated  in  the  cour.se  of  the  general 
search  for  vei:;ctal)Ie  poisons.  Thf^  residues  liave  an  acrid 
hitter  taste,  are  coloured  yellouish-hrown  l)y  concentrated 
sulphuric  acid,  and  l.hie  passing  to  olive-green  and  yellow 
hv  nitric  acid. 


llF.FF.liKNCES  TO  C(H.(inrr>r. 

'  Whiteiiiori',   Vctirimirldii,  IHfil,  p.  4r,r). 

-  <;uilniot,  VftcrhuirKni.  IHfU.  p.  7:!S. 

■  \\.   I.itt,   I'lii-rinnridii.  IsfUl,  ]t.   i-29. 

*  llarrtt  ;mil  l;puilin;,'pr.   I>/.  ./'.,  l<.i|_>.  p.  ;io(;. 


LILIACE^. 

i'here  are  many  plants  of  this  order  more  or  less  certainly 
known  to  he  poisonous,  and  very  widely  distrihuted.  The 
European  species  found  in  Britain  iindude — 

Paris  quadri folia  -ilerh  I'aris.or  four-leaved  grass— is  a 
rare  plant,  widely  ditTused  over  th(;  temperate  zones,  hut 
local  in  Kngland,  and  not  found  in  Ireland.  It  grows  in 
woods  and  shady  places,  has  a  whorl  of  four  ovate  leaves  from 
•2  to  4  inches  long,  and  liears  hluish-hlack  herries.  All  j.arts 
are  stated  to  he  toxic,  and  to  contain  an  active  glucoside, 

Convallaria  majalis-  the'  well-known  lily  ,if  the  vail. 'V— 
cniitains  till'  gluc(jside  '■"iir<ill,iiii(iri,i,  whicli  Ijeloiigs  Li  the 
digitalis  class  as  regards  its  physiological  effect.  The 
plant  and  ii-  extracts  arc  thus  vt-ry  dangerous,  though  few 
oases  of  poisoning  are  to  !,.■  found.  According  to  Conievin, 
4  drops  of  the  extract  injected  into  the  veins  killed  a  dog 
in  ten  minutes.  For  the  etl'ects  of  iioisoiKuis  doses  refer- 
ence may  he  made  to  digitalis,  and  it  is  perhaps  desirable 
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that  attention  hhoaUl  lie  drawn  to  the  possible  danger  of 
til  is  comnion  j>laiit 

Fritillaria  meleagris  -snakes  head,  fritillary,  drooping 
tulip,  or  che(piered  tlatTixlil — a  bulbous  herb,  having 
hiMcenlate  leaves,  and  liearing  singli  red  or  pink  tiowers, 
;,;i)\vs  in  meadows  and  moist  places  in  a  few  localities  in  the 
Smith  and  I'.ast  of  Eni^land,  but  not  in  Sci  iland  Poisoning 
liv  it  is  not  common.  The  plant  is  stated  to  contain  a 
;^hici)side.  iniiinutJin,  but  little  is  known  of  its  efl'ects,  and 
there  are  no  cases  "f  accidents'  poisoning  on  record.  There 
cm  belittle  doubt  that  this  plant  reseniides  the  allied  speciea, 
/ '.  iiiiiirridJis.  i  .  ilr  actions. 

Nn  record  of  poisoning  bj'tlie  JSritish  sijuilis — Sdlhi  rcnia, 
the  >pring,  and  S'.  ftntinini  Ux,  the  autumnal  scjuill — is  to  be 
f";ind.  although  related  plants  are  ot'tirinal  and  poisonous, 
lilt'  oiiiiin,  Alliinu  '.pa,  has  been  observed  to  bt'  poisonous 
(see  under  Mustard). 

In  the  Iniled  States  l.i'iiciH'riniiiii  innniaiiiiiii  has  been 
i(  [inrtcd  to  be  very  fatal  to  sheep  in  Montana,  especially 
after  the  fruit  is  developed,  and  Xufhnsi-iinliini  hiralif,  crow 
poison,  or  yellow  false  garlic,  was  reported  as  very  danL'erous 
to  cattle  in  Texas  in  the  spring  of  ls;i,s. 

Amongst  Indian  poisonous  plants  uf  this  order  mention 
maybe  made  of  <ih>ii,,s,i  .s/zyi, ■/•/,((,  whifh  contains  a  glucoside, 

jurhiiii.  allied  to  srillnin,  the  active  principle  of  sijuilis. 

Urginea. — The  officinal  riviiitu  maritniui,  medicinal 
-i]uill,  or  sea  onion,  is  a  ;  iritime  plant  common  on  the 
Mi'diterranean  littoral, and  i..  theCape,and  is  very  abundant 
ill  .Mgeria,  where  the  poisoning  of  jiigs  and  of  young  animals 
has  lietn  ol^served  (Cornevini.  The  lanceolate  leaves  grow 
from  the  ba>e  of  the  liowering  siem,  and  die  before  tlower- 
iiig.  The  greenish  tlowers  are  numerous  on  long  pedicles 
in  an  erect  raceme.  The  root  is  a  bulb  covered  with  scales, 
lud  about  (i  inches  in  >i/e.  The  plant  reaches  H  to  2  feet 
in  height. 

AH  iiarts  are  poisonous,  init  chieliy  the  bulb,  and  the  active 
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toxic  (loses  l)y  the  iiioiitli  per  kilo^'nuuiiie  l»ody  wei.u-lit 
-ire,  for  tlie  horse,  -io  centigrauniies  :  for  tlie  runiiiumts, 
50  ceiuigraiuiiies  ;  and  for  the  jii^',  2.",  centi^nammes. 

Symptoms.— When  taken  in  a  large  ilose,  or  in  repeated 
moderate  doses,  the  .liuresis,  ohscured  with  small  do.ses, 
gives  place  to  anuri;i  and  hieinaturia  :  there  is  nausea  and 
diarrh.eawith  colic-  in  umunants.  When  jjossilile,  vouiition 
occurs.  The  respiration  is  laboured  and  pulse  (piickened. 
and  there  is  agitation  and  convulsions,  followed  hy  a  phase 
of  prostration  and  dtath.  Conievin  slates  that,  in  spite  of 
the  smell  of  the  plants,  pigs  in  Algeria  have  died  through 
eatuig  the  plant  eradicated  fioni  pastures  and  thrown  (m  ti) 
the  roadside,  whilst  young  animals  have  succumhed  to  the 
U)aves  in  pastures  infected  In  he  plant.  The  lrsi,<iiH  are 
those  of  alimentary  and  renal  irritation. 


Two 


South  African  Slangkop. 

ants    are     iiariminated,    on     well-authenticated 


evidence,  ;is  the  causes  of  the  poisoning,  known  as  slangkop 
poisoning  in  the  Transvaal  and  the  Cape— viz.,  rniinm 
liniLri,  the  Trans\aal  slangkop,  and  o,-,/(7/,,„//o.s.s-«/«///a»c«);), 
the  Cape  slangkop.  No  research  a[>pears  to  have  been 
made  on  the  active  principles  involved,  hut  it  is  possible 
that  these  plants  owe  their  p(ji.-,onous  properties  to  glueo- 
sides  allied  to  ccillain,  but  Cape  slangkoi>  is  said  to 
resembk-  rolrhinnii  m  its  poisonous  proi)erties. 

Botanical  Characters.— The  Transvaal  slangkop  has 
a  reddish-brown  bulb  from  ;J  to  1  inches  in  diameter.  The 
outer  scales  are  easily  removed,  and  have  a  blood-like 
colour  when  held  ui-  to  the  light.  With  the  first  rains  it 
puts  up  a  succulent  stalk  bearing  the  green  tlowtr-buds, 
and  resembling  a  snake's  head,  whence  the  vernacular 
name,  slangkop.  The  l)Iuish-grL-en  leaves  form  a  spike  of 
from  five  to  seven  leaves  about  (i  to  i»  inches  long,  ]  inch 
wide,  with  curved  edges,  and  tapering  to  the  point.  The 
'f.-TTci-spicc  .;:;Li  luuvcb  liiay  liuis  c-acii  caLi>e  (loisoiuii^  ai 
different  seasons. 
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The  Cii|)e  -lunt^koi)  luis  a  tiowering  stem  of  from  0  to 
'•'  iiielic'o,  ocfciitlesb  j^it  en  tlowcis  etlj,'e<l  with  purpliwh-lirowii. 
The  covin  is  small,  ei,'y-shapetl,  iind  has  u  thin  undeit^rounJ 
neck  2  or  :!  inches  lonf,'.  The  leaves  are  sliiny  tureen,  lonj,', 
iiiul  lanceolate. 

Symptoms.  —  l'ois(jnini,'  hy  slangkop  is  marked  hy 
(liiurhda,  stiliteninf,',  and  paralysis  of  the  limbs,  a  tixed  and 
starin;,'  look,  coma,  and  death. 

The  effects  of  slan^^kop  (jn  sheep  were  studied  hy  .1.  T. 
1  'uuiphy.*  lie  .-^tate;,  that  the  toxicity  may  vary  in  different 
di.-,iriits,  that  three  tlowerin;^'  heads  may  kill,  and  that  two 
to  three  day-  may  elapse  before  the  onset  of  .symptoms. 
These  are  not  very  characteristic.  The  animal  hecomes 
didl  and  weak,  leaves  tlie  llock.  and  lies  down  hy  itself. 
I  lie  head  han<^s,  the  conjunctiva'  are  injected,  an>i  heart 
aetiun  irre;^ular.  Diarrhoa  is  excessive.  In  atj^'ravaled 
t;t.-t-  the  patient  lie>  on  its  side,  throwing;  its  head  about. 

Post-Mortem  Appearances.— These  are  not  character- 
istic. There  is  patchy  inllauuaation  of  the  intestmes  and 
ti;iirth  -t(»mach.  and  the  lirain  is  con;^ested. 

Treatment. — The  treatment  is  directed  aj^ainst  the  in- 
flamniation  liy  means  of  oils  and  lime-water  or  laudanum. 
iHimphy  recommends  a  rapid  purge  of  P^psoni  salt,  or 
i  grain  arecoline  in  A  ounce  hy[)odermically  for  shet-p, 
fiilliiwfd  by  stimulants,  such  as  ether  and  lirandv- 


■  1  'j:* 


Chinkerinchee. 

Botanical  Characters,— The  Houtli  African  Uniitlin.ialuu; 
timrsniilrs.  ehiidverinchee,  or  viooltje,  has  a  white  bulb  of 
Ij  inches  in  diameter,  and  a  round,  green,  succulent  stem 
iif  U  to  1  feet.  The  leaves  are  green  and  tleshy,  and  I  to 
1  j  niches  wide.  The  llowers  are  white  with  a  brown  centre 
;uul  yellow  stamens,  and  form  a  cluster  on  short  stalk.-  a- 
the  top  of  the  stenis.  The  fruit  is  a  capsule  bearing  many 
seeds. 

\V--.1-.;!!    f.'..         .if   \    -f  ;(;-.;     0.-.:-.i    •]:.'.    :.!..-.-.t     -' =    r-     .-..-.-..-.-.-...-.;-.     f ..;-.-. ..-. 

*    Tniiisiiiiil  A'ji  icult'iriil  Journal.  190.')-0t  ,  p.  :!1.". 
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[)f.st  ill  the  \ve>t.rii  |ii-.iviiiee  of  tin-  Cfipe,  iiiid  that,  heinR 
»laii;^crous  in  tlie  witlHrt-d  coiulitioii.  it  '/ivo^  ris<'  to  acei- 
ilciil.s  lliroii^li  Itfcniiiiiij,'  iiii\c(l  .villi  ,lry  </i-iii;r— . ../.,  at 
Kiiiiberley. 

Active  Principle.- Tlu;  diiiiktrinulieo  1i,ih  been  studied 
liy  Power  and  lloj^er.son,  wlio  siurecded  in  .is>Mciiiliii;,' tlit- 
toxic  action  with  a  dark  <^reeii  resin.  This  siil».staiico  is 
unfortunately  indefinite  from  the  tliemica!  point  cf  view. 
No  alkaloid  was  detected.  K\oerinients  hy  tlie  A;^'iiriillural 
I  'tpartnient  of  tiie  Cape  proved  that  all  parts  ar.  poisonous, 
and  that  the  plant  is  V(  i y  dan^^t-rous. 

Poisoning-.  Wiilsh  r.  or  Is  .K.lness,  ression,  and  loss 
of  appetite,  followed  hy  .seven'  purj^ai  m,  with  stvere 
aiidoniinal  pain,  or  a  dru<,'^'ed  appearance.  Ilors- -s  <:o  oti' 
tlieir  feed,  hut  drink  copiously.  The  pin-<;in^'  continues, 
the  evacuations  i)ecounnL'  Ihiid.  The  eyes  ar.  -taring  a  d 
;^lassy.  and  heart  atl'ected.  tl  :  'alin-^  iieinj^'  abnormally 
i'i'id.  N'iolent  strui,'glin;j:.  kicking',  and  tlow  of  foam  and 
11.  icus  from  the  no^tri  ■  ma\  precede  death. 

On  i">st-in„tiiiii  there  is  uind  nnuh  ^'astro-enteritis,  the 
iiluod  thick  ami  dark,  .\.\u\  alinjentary  .'ontents  fluid  ami 
stinkinj^. 

in  ircdtiiu'itt,  seihitives  ilaudanum'  and  oil \-  purees  are 
•.jiveii  with  ammonia,  spirits  of  nitre  or  brandy  a;.;ainst 
weakness.  Alkali,  such  as  liicarbonate  ( ',  (Mince  ,  i,-  stated 
to  be  valuable. 

Tulp. 

i'his  order  imludes.  accordin;;  to  !..  11.  Walsh,  the  South 
\frican  •  tul[)s."  distributed  thr(iu;4]iout  the  country,  some 
having'  been  introduced  from  Australia,  wliere  their  dan- 
gt  rous  cliaracter  had  been  noted.  They  thrive  in  various 
localities— in  ^andy  soil,  in  vleJ  lands,  and  on  hillsides- 
Ti;lp  is  frequently  a  prominent  plant  after  the  first  rain.-,  on 
burnt  V.  Idt.  Three  species  are  specially  noted— vi/..,  (iroot 
tulp  {//.•//(.'/•/„  ruUiiiid),  Klein  tulp  (Mnnea  sr  ,  and  Blauw 
tu!p(U<.;v..  ..,;. 

*  I'harmaceulicdl  Journal,  I'JIO.  p.  3l!ti. 
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Botanical  Cha.ra.ciers.—fh-'h>ttiil}>ti;roa,ter  lulp  rt'ticliurt 
;il)()ut  1  ff«t,  with  .  jiij,',  very  narrow,  Uii)nrini^  Icuvcs.  Tli« 
luol  ib  u  >iiKill  rouml  Imlii.  Tlu!  tlowerH  mf  (lalc  yt'llow  or 
ir.lilisli,  '  \  inches  m  ilium. uer,  with  oran^'e-yellow  Htauieiis, 
;ui(l  six  petals.  The  seeds  are  contained  in  lou^;,  cnuipai't, 
jiod-like  structures  ( Walsh  i. 

KIriii  tiilji  (lesser  tulin  is  s  to  9  inches  hi^;h,  and  liu-; 
«i^  petals,  more  spread  out  than  in  pfroot  tul|),  whitisti- 
luauve  in  colour,  with  ark  mauve  spots  on  the  upper 
Mirface.  Tut  tloweriiig  stalk  is  light  hrown  or  lirownit-h- 
j^rt'en  ( Walsh  . 

lUiiifr  riilp  'i.hie  tulp)  readies  about  1")  inches  in  heii^ht, 
and  has  K'lig,  very  narrow,  flexible  leaves,  which  fdasp  the 
>tem  a*  the  base.  The  (lowers  resemlile  tho.se  of  klein  tulp, 
but  are  somewhat  -touter,  and  bliu;  in  (■()|r)ur  W'al^li). 

Poisoning". — Tlie  dangerous  character  id'  the  tulps  seems 
Ost;iblished  l-eyoiid  all  doubt,  iilthou<,di  little  is  Known  as  to 
the  iictivc  princii)lt  It  is  not  unlikely  that  it  resembles 
the  ^'lucosi  '.3  iriilin  found  in  other  species  of  tlu;  Ir'nh  u-. 

Bowhill  *  has  described  tulip-grass  poisoning  of  hor.->es  in 
South  .Vfrica,  and  remark-  as  the  symptom- — Temperature, 
l<i2  !■'.,  rising  to  101°  F.  ;  pulse  thready  and  strong  :  loss 
of  ippetite,  dulness,  and  drooping  of  head  and  ears;  the 
mo  li  is  burnt,  there  is  some  frothing,  gritting  of  teeth, 
and  in  -ome  cases  arching  of  neck,  regurgitation  of  gas, 
uid  attempted  vomiti'in;  the  colii',  -light  it  lirst,  increases 
tpidly  in  sevurity,  and  in  about  two  hours  there  is  well- 
luiii  t'd  tympanites  ;  tinuUy,  there  is  coma,  in  some  ca>eiJ 
convulsions,  and  death  in  ti\'-  to  ten  hours. 

A.  ■).  Williams  '  distiugiii-hes  xiihionj,-  fii^L'S  wiih  tyui- 
lianiles  and  the  u.-  lal  symplMiUS  of  llatulent  colic,  and  ai'nti' 
casts,  in  which  there  is  extreme  tynipiinite- .  the  animal 
dishes  about  with  staggering  gait,  pupilh  dilated,  m;  dsive 
twiichings,  lips  retracted,  and  symptoms  of  asphyxia.  The 
[latiem  falls  and  dies  immediately. 

The  plant  incriminated  by  Williams  is  described  by  him 
as  iuisuig  a  piaiiL  .sLaiiv  aiiouL  o  iiiciies  ii^ng,  u  \eiio\\ 
*   Rerord,  1900,  p.  'l-J-.y  t  ^''"'-  l'-^'^^,  !'■   1-1 
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tuliplilir   (lower,  n 


niss-cr.loiiifd   loaf    rrrowin-   to  al.oiit 


lii  inches  along  the  ki-omik],  ;intl  a  Imll)  al 
a  lilbert. 

1' roiu  tile  accountH  ''ivcii,  it 


'oiit  the  size  uf 


itiH    some    variations    in    the    char 
lucordinj,'  to  species  and  locality, 


is  not   unlikely  that  there 


acter   of    liilp-iioisoniiii,' 


In   the  frrat 


infill  r.ouhi 


11 


;iivc  iari'e  d 


of  t 


msoed  oil,  and  carholic  aciil,  with  hypoderni 
grain  of  eserine,  and  tapping   of    the    distended    1 


Will 


iirpentine, 
ic  injection  of 


iiinis  adyised  puncture  with  t 


lowel 


if 


trocar  and  canula  on  Loth 


necessary,   and  -'  oi.......  ,.,,.,   „,  uupenune  ana 

tincture  of  opium,  with  a  pint  of  Hnseed  oil. 

The  Irsinit.,  are  those  of  acute  gastro-enteritis,  with 
large  ecchymosed  patches  at  the  entrance  to  the  i.ylorus 
(Ijowhilli.  '-^ 

Addendum. 

A.  .1.  Williams,  in  the  same  paper  /,„  ,,,'.)  al>o  refers  to 
two  plants  only  met  with  in  the  Karoo  district  namely, 
tlie  stcrkos,  or  pepper-hush,  and  tlie  ink-hush.  The  sterkos' 
lie  descrihes  as  u  small  hush,  with  the  very  hot  flavour  of 
ptpper.  It  causes  acute  diarrlnea  and  ahdomiiial  pmn, 
wliich  are  treated  with  chlorodyne  and  linseed  oil. 

The  ink-hush  causes  acute  ainlominal  pain,  diarrhu'a, 
intensely  injected  mucous  memhranes,  .piickened  pulse  and 
respiration,  elevated  te  iperature,  and  de.ith  in  six  to  twelve 
liours.  Acute  intlamuation  extends  from  tlie  stomach  to 
the  rectum,  and  there  is  no  treatment. 


GRAMINEit. 

Of  the  very  large  family  of  tiie  grasses,  Lolium  temulen- 

tum,  or  darnel,  is  the  only  species  found  wil.l  an<l  natave  to 

Great   Britain  wiiich  is  dangerous.     Of  exotic  grasses   Xca 

imus.  or  Indian  corn,  is  grown  occasionally,  and  the  young 

shoots  are  poisonous.     Poisoning  hy  ergotised  or  diseased 

rye  or  other  fodders  is  referahle  to  tl.p  poro^Up   ^^j  ^-f 

-     -   —  i.-i. .....ifcj  ana  liui 

to  the  grass. 
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/..    It  niiilrtitiiiii    (Fi^,'.   .'i    is   cIoHfly    ullied   to    /,.   firr-nnc 
I'ij,'.  (ii,  the  ryet,'riisH.  known  in  two  ViirictieH — th(;  Kn^lisli 
mill  Itftli;iii — of  wliich  l)oth  are  cultiviited,  the  former  being 
'III'  more  preferred  iin  a  fodilcr. 


Tli;.   ').    -  LoLlLM    Tk  .ILLKNTL'M    '  PAIINKI    . 

(KriiiM  Sinitlf'^  '  V(  tiiiiiary  llyi^iriH'.  ) 

The  diBtinguisliing  points  between  the  species  temulcntam 
iiul  pereniif  are — 

'I'cniithntiivt. — Outer  glume  as  long  as,  or  longer,  than 
tiie  spikeiet.  Some  of  the  glumes  with  awns  as  long  as 
themselves. 
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l''lli.      Ci  T.nLILM       I'KlihVNK 

(  I'KKKNMVL  HvKliliA'-'^). 

i  i'lMiii    Siiiiih',     ■  \'cti'n;:.iry 
Hygieuf.) 


I'l-yeniw.  —  Outer  glume 
shorter  tluui  the  spikelet. 
Awns  short  or  none.* 

L.  ti'iinil'iifiiiii  is  not  very 
common  in  (ireiu  Britain, 
but  is  found  in  South  Afi-'ca, 
where  it  is  known  as  '  (h  jok,' 
cheat,  or  l;eurded  darnel,  and 
is  an  ii'troducedphintspeciully 
abundant  in  the  I'acitic  slope. 
Tin;  poisonous  properties  are 
c'onllned  to  the  grains,  which 
luut;  a  jellowish-green  colour, 
in  distinction  to  the  violet 
seeds  of  bi-oiitiis.  The  flour 
is  colourless  and  tasteless, 
and  the  starch  grains  have  a 
dimension  of  4  to  (S  fi. 

Accidents    due    to    Lolimn 
tnimliutitiu    commonly    arise 
from    the   admixture    of    the 
grains    with   barley   or   other 
cereals,  or  from  the  addition 
of  the  flour  to  ordinary  flour. 
The   diti'cthiu    of    /,.   tiinii. 
Iriittnii  tl(nir  in  the  ord'.iary 
material  may  be  effected  by 
means    of   a    microscopic 
examination    of    the    starch 
granules  ;    ether    extracts    an 
olive-coloured  fat,  which  may 
be  shown  to  be  poisonoua  on 
a  small  animal;    or.  a  flour, 
shaken  with  alcohol,  will  give 
a   yellowish-green    colour    if 
/,.    ti'uiui'ntuiii   is  present    in 
important  amounts. 


*    LlenthiUii  and  Iluokti 
Flora,'  1908.  p.  .030. 
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Toxicity.— According'  to  Coriieviii.   tlie  letlnil    dose.s  in 
j;raumie.s  per  kilot^ramme  i.udy  wejulu  are— 

Ilurse,  7  (c(iuival<.iit  to  about  M)  ijrains  |„.|  poim.l ». 
Doj,',  IH  (equiviiliiit  to  about  l.'iO  -rnins  per  pomid). 

Ivuimtiunts  iiiul  liinl.s  are  le.s.s  sii.-,ft;j(til)le. 

Symptoms.-In  tlie  hurae  there  is  (lilatatioi.  of  the  pupils, 
vertigo,  uncurtain  -ait,  and  trenihUii-  The  subject  falls', 
the  body  IS  cold  and  extremities,  stifi',  respiration  hiboured. 
pulse  slow  and  small,  and  there  are  convulsive  movemHits 
of  the  hea.l  und  limbs.  There  is  rapid  enfoeblement,  and 
deatli  withni  thirty  hours.  No  special  lr,>.,>,s  bevond  a  little 
intestinal  irritation  are  seen.  This  account  "is  abridged 
from  experiments  quoted  by  Cornevin.  in  winch  I  pounds 
of  the  grains  were  ^'iven  to  a  horse. 

Ac'urdin^rtu  the  same  authority,  the  yellow  ether  extract 
of  tiie  ^'rain  appears  to  act  as  a  hyperu'stlietic,  causin-  sali- 
vation and  voiuition.  treniblin;;,  riinvni^ione,  and  tetanic 
ri-id,iy.  The  water  extractive  displays  ana.Jiet^r'and 
iian.iuc  properties,  causing  dr.)wsiness.  coma,  prostration, 
and  lack  of  co-ordination  in  movements,  as  well  as  saiiva- 
*ion  and  vomition. 

A  case  of  the  poisoning  of  pigs  through  the  admixture  of 
1^.  l'-»n,lc»t,nn  grains  with  barley  dressing  was  noied  b\ 
lait.-  There  were  foaming,  convulsions,  and  paralysis": 
the  stomarh  .uh\  intestines  were  inflamed,  and  the  lung's 
congested. 

As  regards  nniiy,  which  i.-,  but  rarely  cultivated  in  tireat 
i^ntain,  the  dangerous  properties  seem  to  be  confined  to 
the  male  Mowers,  and  result  in  urinary  disturbance,  a  tine 
yellow  powder  being  passed  or  concreting  to  calculi.  Dis- 
ease from  this  cause  is  very  unlikely  to  i)e  met  witli  in 
ordinary  practice,  but  in  Souti,  Africa  the  male  llowers  arc 
iqmted  to  produce  poisomng.  though  it  is  also  suggested 
that  the  iTsults  may  be  due  to  fatal  tvmpanites,  following 
iiu  excessive  feed.  IJut  it  should  i,e  reim-mbered  that  voun" 
maize  IS  capable  of  generating  prus-i.^  acid.  In  consideration 
*   i'ltcrinariaii,  i84:i,  >■.  -.^12. 
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of  the  liii>;e  loxic  dofte  of  nitre,  there  is  very  Utile  plausibility 
in  ,i«criliinj^  injury  hy  maize  U)  th 


blc 


Millet  ( 
le,    .1 


'/• 


or  sorjiiiuni,  uont 


esence  of  that  suit, 
lins  a  cyiinogenetic  ftluco- 


iirrm,    and    ow 


(>  Us  (lani^erous  iiualities  to  the 
forniatidn  tlierefrom  of  '  ydrocyatiic  iicid 
iiy  enzyiii"'  urtioii. 

In  South  Africa  ani'  the  I'niled  States 
poisoning  hy  so-called  '  sleepy  grass,'  or 


■1 


Ironk 


grass,   18 


well 


recogniseii 


It 


IS 


attributed   to  certain  of  the   ' 


I  riniinud- 


^^ 


and  to  varieties  of  the  liorse-tail,  or 
K'niiaetnin  (K<iiiisrt(i';<i),  winch,  for  con- 
venience, are  included  at  tliis  i)oint. 
The  common  European  horse-tail,  or 
]•:.  jiiiliititrc  (Fig.  7j,  is  classed  as 
poisonous,  thougli,  unless  given  in  forage, 
there  is  not  much  likeliliood  of  luishap 
from  it.  In  Connec^'jut  in  1871. 
A.  (trmisi ,  the  lielc'.  noi.j-tail,  was 
reported  as  poisonous  to  liorses,  hut 
such  cases  are  rare,  and  it  has  been 
suggested  that  the  physical  nature  of 
tlie  food  was  tc  blame.  In  Soutli  .\frica 
/.'.  ra)nn.-issiintii:i  is  I'^-und  in  damp 
localities  ot  Ih*^  Transvaal  and  Cape. 
Amongst  true  grasses  Stijia  mlDista  ih 
noted  as  a  narcotic,  sleepy  grass  in 
Arizona  and  New  Me.\ico,  and  MrUcn 
ihrtiinhenn  is  similarly  noted  in  the  Cape. 
I  )oubt  as  to  the  aetiology  of  these  poison- 
ings still  e.i.isls,  though  Walsli  quotes  Matz 
and  Ludwig  to  the  effect  that  European 
K(luiKirii(r<,  contain  aconitic  acid. 
The  Symptoms  art:  of  narcosis,  recalling  drunkenness, 
<luring  wliich  hor.^es  and  cattle  stagger  and  wander  aim- 
lessly. .\  fatal  end  is  apparently  rare,  removal  from  tlie 
locality  and  careful  dieting,  along  with  the  ordinary 
measures  ol  elir.iinatioM,  usually  securing  recovery. 


Fi<i.  7.— Iwn 

T.KTIM    rALlSTHK 

:  HoHsK  Tail  . 

'  Kimii  Siiiitli's  '  Vet- 
I  iimi'v  lly^'it  lie. ') 


POISONOUS  PLANTS  ir.y 

POISONING  DUE  TO  DISEASED  FORAGE  AND 
MOULDS. 

The  f  .mgi  apt  tu  utJ.ct  tura^^e  are  /  ■.>ilu.,u  rurh,,.  or  smut 
attacking   grashen   an<I   grains;    r>/,7,/.,„   „u,fi,lis.    al}..cti„g 


\ 


^^ 


Ki(i.  s. — S\[rT  OF  ()\rs 
■'    lanulf  of  rut^  attacked  tioni  b,  l„\v  ii|.«;inis  :  /; 


,,     ,.  -I'ikcl.  t    Witll    tlil     fuDL'lIN 


in  an  early  su-e  off,'rowtli; 
111  idoihu'in.L;  y: 

(From  Sniitli's  •  \',.tt;i:      ly  llyLricin-.') 


«[lOM 


maize:  ^'"'■'•»'H<7,,mmi,r.,  causing  rust  an.l  miiaew  in  grains- 
'  /'N-,a7>«  /..r;;.rm.  or  ergot  of  rye  :  an.l  IW,  ,ia  ,.«r,V.s--ali 
of  which  causedisease  of  the  growing  grain.  Moul.ls  afTect 
.lamp,  badly  Imrvested  or  stored  forage,  and  cause  fermen- 
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tatioii.  loss  of  colour  aiul  iironia.  and  lujssihly  poison,  it 
being,  perhaps,  moiu  likely  tli...  llu-  mould  themselvo-  act 
as  poisons.  Tlu'  conunonest  are  B«tn,tU,  I'mnl.nn, 
Axpciiii'ihta.  and  OkUhdi. 

Art  regards  ac-tiv.;  principles,  the  only  meml..  f  "f  this 
group,  concenunt;  whicli  there  is  at  present  detinit,  know- 
led^^e,   is  . /r/D-ry-s.  '.r   Tgot.     The  physiolo.^ical  activity. 


•  't.lotrhos  Ir.m.  A  .nl  u-.'.i  JO  ,l>a>n.t,-»  ;  J.'.  /'.  yr-.-.n,,.  w,t  ,n.  tl..  M.n,. 
l,ut  iu>!ir  'Im.  -inn..-o,  l.r.i.liiiK  ti  i-  .-utirl,-  at  /»,  U■w.M^  wlii.'h  an-  spuii 
tl„.  trl.Mitu  ■,,..,,■.     /■.■,  /■;.  M">'-''«  of  '''•"''"  '"'■'"■"■  ^^l''''''  ^oni.-tinirs  sur 

,3  ,.n..h>,Mn>.'  slK.n'li .  v    //.     Th.  .>■  ^p...>lm.  ..,,  -■n,m,:.t,n^.  .^.v  r.se 


iiii'l  |.ii'itiiciti>.'  siioii'li  1 
to  ./■>"'.■■"■  ''■■/''■-■../,>•. 

(l-'iotr  Miiilli'-     \'  ■'•iin.uv  Il>v'i.-Mi'. 

givin-  rise  to  the  well-detine.l  ergotism  ol  man,  is  attr,- 
hutaiae,  accordin-  to  Uar^'er  and  I  »;ile.  to  an  idkaloid 
'  er;^otoxine,"  isolated  in  r.toT  1,\  Uargtr  and  t'arr.-  Aloiij^' 
with  it  is  the  inactive  '  er-oto\ine,'  and  the  t^^o  uv^i^lher 
,lo  not  form  much  more  than  0-1  per  cent,  of  ihe  dru-. 
Kr^ot  does  not   appear  to  exercise  much  action  on  ruini- 

♦  Trftiisactions  of  ilio  (  hnnical  Societ}.  !'.>07.  p   :i37. 
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TianiB.     \\ .    Wiitson,*    in    one   of    liia    invalualile    pioneer 
articles  on   liotany  an  applied  to  vt-teiinary  sciunce.  refers 


J*ii..  1(1.     Si'iKE  vr 

KR<iOTlSK.I)    Hyk. 

Hroiii  Smith  > 
'  \i"i  iiuarv  llygKiic.'} 


Fi(..  11.  -l".R(,<ii>  (ii.mnsAriN(j. 

lioFii  .Sunt:.  -      Viieriii.ti)    H\>'i.  ne.  ) 


Fli..    12.       BoUiVIIs   URIbE.U 
Kioiii  Smith's  ■  V,  tfiiiiary  llyj,'i<'ne.') 


Kl<i.    Hi.        TkNIi  ILLILM  UlAVH  M. 

(Kriiiii    Smith's    •  V.  •,  iii,aiy    Hy^'uut-.'; 


to  tlie  popular  belief  that  cows,  grazing  in  a  field  conUiining 
er^iotipt'd   !_'r.i^i,eh,  aborted  their  calves,  but  sheep  ami  cows 
Veterinarian,  18o9,  p    "iVI. 


^^^W 


IfiO 


VKTKia.NAl;^    TOXICULUGV 


hiivc  l/t:ep.  f,,l  nil  iiuiiiiiitif-  of  fr;,'()i  williout  (liini^erous 
(■t^ta'l-<.  Accor.liiijr  to  tlie  ConUiiLiitiil  .lulhoriliun,!  how- 
ever. ,illIiou;^li  very  :^re;ii  duh 's  would  he  required  to 
iiidiic-c  iiciitt)  i)oiHoniu;,'.  proloM-^iM'  luhuiuistnition  of  small 
doses  ciuises  cliinnii-  tTi^otisiii,  win  ii  lieside*;  ^'astro-intestinal 
initiitioM.  coldnc.-,-.  iiiiiistlit;.iiii.  and  dry  yiini^'rifiie  of  the 
feet,  ears,  and  tail,  >  ■  comb,  toii^'iie,  and  lieak,  of  birds, 
ensue.  The  parts  droii  oH'  witliout  pain,  and  the  disea-o 
closely  resembles  erj,'(>tisin  iii  ;nan.  death  resiiltir.;^  from 
asthenia. 

.Vc'cordin^'  to  K.uilmann.  the  iii)sl-m(jrtein  appearances  are 
gastro-enteriti-.    Haicid    ami    -oft    \isiera,    muscle>    semi- 
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|>i   lis    I'm  tllrl    111  I'.'lllll    'i 
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riie  symiitoms  ot  poisoning  i>y  .mollis  appear  capable  of 


distinction  into  two  phases  -the  production  of  alimentary 
and  urinary  ilistuibances,  and  action  on  the  central  nervous 
svstem.      Thus  there  are   shovn  colic   and  tympany,  and 


freipaently  e.\ce:isive  and  con-tant  iiriiiatic 


11,  and  also  dejec- 


tion, staggerinj;  gait,  dilatation  of  the  pupil,  blindness,  and 
paralysis,  e.specially  of  the  hind  e\t.  Miities. 
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Viirncll*  ^avo  an  old  Imt  lionltliy  tn^irp  twelvp  feeds  of 
oats,  infecli'd  with  axpii'iilhix,  during;  four  days,  anil  observed 
tlie  above  indicated  nervous  disorders.  Heath  was  pain 
less  on  the  sixth  day.  He  found  on  autopsy  the  stomach 
aivl  inte^-tines  pale  'tnd  flaccid,  liver  paler  lh:in  norma!, 
ami  spleiin  very  small. 

The  effects  of  the  inoulil  nuliiiiii  mmi  iiread»  on  hor-ie^- 
have  Iieen  recorded  liy  I'errin.'  There  were  internal 
runililiiii^s,  freijuent  defucation  and  passa;;e  of  small 
iiuaiitities  of  urine,  ditliculty  in  moving;,  membranes  in- 
jected, pulse  ()0,  full  and  hard,  [..ater  the  animal  fell,  the 
[)u!se  was  weak,  there  was  coma  followed  l)y  verti<.^o.  ai'.d 
death  after  reixsated  seizu.es. 

On  post-mortem  he  found  t;onf:;estion  of  tlie  raucous 
membranes:  the  liver  yellow  and  friable,  and  the  brain 
conj^'ested. 

Muiler",  has  described  extensive  disease  amoni^'st  horses, 
cattle,  anil  sheep,  in  Alsace- L(jrraine,  due  to  ^rain  infecied 
I'v  jiiiciiitin.  It  was  characterised  by  myojiathic  paresis  ur 
paralysis,  and  excessive  salivation.  Acute  cases  terminated 
fatally  in  one  or  two  hours :  sul)acute  in  from  ten  tf' 
forty-ei;^ht  hours ;  and  in  chronic  cases  there  was  death 
from  inanition.     The  post-mortem  was  negative. 

BansseJ;  signalises  the  effects  of  mouldy  clover  on  the 
liorse,  observing  delirium,  with  staring  eyes.  pers[)iration, 
and  foaming,  followed  liy  weakness,  loss  of  }iower  of  hind 
legs,  and  muscular  tremors  of  elliow  and  thigh. 

l^piTifillun  nniiiiititiix  or  iilniniix  gives  rise  to  .{■•i]>rr^iill"Si-; 
in  all  mammals  and  birds,  causing  a  pneumonia  with  many 
of  tlie  .symptoms  of  tul)erculosi8.  It  is  frequently  tra:is- 
mitted  l^y  focjd,  or  may  l)e  inhaled,  and  is  eommnnicalde 
from  animals  to  man. 


M 


*    i'lterit 


I.  list;; 


p.  I)."). 


t    V'-t.  ■!!..  VMl 


■It.  C.iw/i.  Fall/..  IW.J.  p   (>■>, 


^■.  JlM. 


l''^    .7'..  lHOli.  p,  SI). 


iimH 


168 


vetp:ui.\ai;v  toxicology 


1 


RANUNCULACEiE. 

Tl.is  onler  c-o„tains  ih,  UAUnuu^^  ,H.isonous  ..n.-ra  : 
nrn,u„s,  IhaU.tn.n.  A  ,n  n.no,  A,l„n,.,  l:,nnu,r„l,,.,  C.,},!,, 
llr/.„.n,s.  .\.,,nh,,n..  lu>,,Jnnnu.,  Ar„nn,n„,  .,.d  A.,„a 
memberH  of  whirl,  ;tr.  fo„n,l  uiM,  ..,  ,,e  cultivutHl  in 
l.nta.n,  a„,l  ^u-  widely  .liHtrihut...!,  ,..i„.c.i,illvnv..r  northern 
ten.perate  roKinns.  Only  ,/,„.,/,.  is  tropi.-al".  ,  )f  ,],,,,  t),, 
most  impM-tant,  frau.  th.  sUn.ipoint  of  toxic-olo-v  \,re 
acn,ntn,n,  hrlM.on.s.  ,/,/,,/.„,..,  ,„.,  ,,„,,,„/„,  .^^.^  fh.s, 
^vll!  tfierofore  hf  first  descrihed 


'^!' 


Aconitum  and  Aconitine. 
Botanical   Characters.     Ar.nntum    ,,,,..11...     Fj,-     , -„ 
monk-s-hood  or  u.dfs-hane,  is  the  chief  specie.-,  of  the  .'enus 
-"'""""  found  Hi  (.real   Dntain.     'Stem  firm  and  ^recl 
1..  feet  to  2  feet  hi^h.     Leaves  stalked,  or  the  upp.r  one^ 
mady  s.ssile,  of  a  dark  green,  glahrous  or  sh^ialv  .lowny, 
divided  to  th..  base  into  five  or  seven  deeply  cmU,   ii„ea'r 
pointed  8e«nientH.    Flowers  lai-e.  dark  Idue,  on  erect  pedicles' 
t^nnin;,.  a  handsome,  <lense.  terminal  raceme.     Tiie  upper 
helmet-sliaped  .sepal  at  first  conceals  the  lateral  unes,  luit 
IS  ultimately  thrown  hack.      Sp.ir  of  the  small  upper  petals 
short,  conical,  and  more  or  less  hent  downwards.     Carpels 
three,  often   Blightly   united    at    ih.    ha.se.     Habitat   moist 
pas  ures,  thickets,  and  wast,  places  in  mountainous  di.iri.ts 
In  1  ntam  wild  in  the  West  of  Knj^dand  an.l  South  Wales  -' 


The  plant  is  e.xceedingly  d 


properties  to  the  alkaloid 

root  to  the  e.xlent  of  about  -1  to  4 

portions  in  the  leaves,  tiowen 


angerous,  owing  its  poisonous 
'■"iiitiiir.  which  IS  present  in  tl 


le 


am 


per  (  ent.,  and  in  less  jiro- 
1  seeds.     The  maximum 


oweniu 


content   of  alkaloid  is  attained  just  before  fl 
the  proportion  is  less  in  the  plant  growing  m  hiX'r'ti 
in    lower   latitudes,  and   als(.  aft 
i<re  as  an   ornamental  planf. 
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npiratuiii—ijiAi,  Lidian 
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or  Nepiii!  aeoDitc     cnntaiii  iiinrc  poisonous  Jilkaloidg  fhan 
')ip  f]uroj)eiin  jiliint. 


Fiii.   1.').  — AcoNiTiM   NAiKLLfs  (Monk  s  HooD' 

Ji'Ti}    Siiiilh'v    '  \'.'t.rii,  ,ry    Hy;.'i.ni'.  ) 


n  America  A.  iinpiUni'  in  ii  ^^'unlen  plant,  and  A.  mhtm- 
Ittiiiniii  is  native  to  the  NorLli-\Ve-t,  where  it  sometimes 
P'u^ons  Bheep. 
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Toxic  Doses.  \,>udnv.iun  j,Mvr.>  tl„.  |.oisnnn„H  ,1„soh  of 
l'""'l"''l  '--'t  l-y  tli.  ,n„utl.  a>  l:{  „.  14  oin.c.H  for  il„. 
•■ors.-  :m.i  ;,  ,.„>....  fur  tl...  .1,,,.  ,„  ,„.>  ,,n.,.,watin„s  of 
.ico.Ht.  tl.o  iU'.  tiM.tur.  is  1  i,>  o,).  ;u„l  Flmnin^^-H  tinc-uuv 
1  '■>  1,.  Of  tl„.  hater  l-JO  to  ir,0  n.inim.  ,mi  Htato.i  .. 
I'o'sn.u.us  to  tl„.  iH.rse.  aii.l  r,0  to  r.O  .nini.ns  to  .  -lo..  of 
«•'  1'<'1'"<1h  (Fiulay  Dm,,.  Tl>e  ulKah.i.i  aronitino  j,  ,.^cv..|. 
ni^,'ly  poiHonous,  ;,  ;,.rai.,  killi,.;,'  a  .1.-^^  of  HO  pound-  in  siMv- 
hve  uun..t..s  (FiMlay  |.„m,.  Tho  tn^ic■  .los.  on  M,j,,.ction  "., 
estMnated   at   ;,   ^n-uin   for  tlu,   Lor...  and     '„   ,.uu.   for  t!,e 

Effects.  ^Aconitin«  i.s  sp,H.h.y  :,l..orh,M].  and  i>  ..liniinai,.,! 

slowly  cluelly  l,y  tlie  kidneys,     lu  lor,\  otrrct  is  irritant 

pro.lucin;;  tui^din^'  and  tuitcd.in;,',  followed   i.v  nunihnoss' 
t    .lets    as    a  Kastro-into.linal    irritant,  caiisin-   dianl.o.a 
I  lie  ^'onoral  effect  is  exerci.s.nl  upon  tl,.  uirduilarv  va-us 

centre,    produc-ni-   cardiac    depression    and    fall    ,,f"   Mood. 

pre.ssure,  an.l  on   tl...  n-spiration,   the  i.r.athin^'  becnun.. 

slow. 

Symptoms.  -In  the  I.,rs.  '  =  .^,  tluT..  are  not.ced 
c  lanipnig  and  copious  salivation,  with  cliokin-  raovemonts 
of  the  Msopha-us,  eructation  of  frothy  matter,  and  continued 
attempts  to  vomit.  The  ^ait  is  sta^Kerin;,'  and  pulse  w.ak. 
ntense  colic,  pur^^ation,  and  spasmodic  contractions  of  the 
d.aphrasm,  are  ohserved.  Paralysis  follows,  the  respiration 
bein.^r  difhcult  an.l  heart  an.l  pulse  weak,  the  pupils  are 
dilate.l,  meml.ranes  hlanche.l.  an.l  te.nperature  low ;  there 
18  loss  of  power  and  sensati..n,  convulsions,  an.l  death  hv 
Hspliyxia. 

Ill  tlie  <ln,,  aconite  poisonin-  i.,  marked  hv  salivation 
nausea,  violent  vonutinj,',  and  purgation.  T"he  jaws  are 
champe.l,  and  the  do-  rul.s  its  nose  with  its  paws  The 
heart  action  and  resj.iration  hecome  pro^ressivelv  more 
ieel)ie. 

Post-Mortem  Appearances.-Xotahl.-  ^^.stn.-enteritis  is 
not  found  in  .ases  of  rai)i.l  poisoning.  The  lungs  contain 
httle  l.lood  and  are  collapse,!,  the  passages  containing 
fi'-thy  mu,.us.     The    lungs   are   extensivelv    stu.lde.l   with 
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|j;llrliii.s  of    ('stlM\.t-.iti,'  1    1)1  ")'I    tlif    ri^llt    lle;li"t  is  flli^ui-i^fil. 

■\\\A  iho  left  !ieiirl_\  t  iiipiy. 

Treatment  -  If  |i.)^silil.-,  the  Mtomach  i>  to  In;  i!iii|(tit  d  li\ 
eiiii  lies  or  llif  |imii|i.  Taiiiiiii  or  iodine  in  iiotassiuui  iodii'  , 
iii.iy  I'O  (:\liiliilrd  ;is  ,ilk,iloi(l  prucipiliinls,  l)ul  with  douldtul 
ViiliU'  As  iili}'niolo;^i(M!  iiti(lott>  to  the  dt;|>resSiiiU  iiclior 
on  llic  ht'Jirt.  di'^itiihs,  ellu'r,  or  iitroiiino  .imy  he  ;;i\i'n 
W.irnitii  ;ind  fiitlioii  will  asbist  in  stiimiliilin;;  the  In  art 
mid  hin;^> 

Chemical  Diagnosis.  Aconitinu  and  psuiido-iiconi'inft 
(iuntaini:d  in  huhmi  iu-ouilt;  root;  are  isolated  in  an  impuri! 
condition  in  tin  routine  alkaloul  separation.  Cheniital 
tests  are  very  iuireliaMe,  ihor.;^!!  wIumi  pseiulo-aconitinu  is 
preheat  \  italis  lest  .-ee  .\tro|)ii.e')  i-  ^'iven.  Conceiilraled 
.■-ulphinie  acid  or  plio.>phoric  acid,  warmed  witii  aconitiue, 
iiotii  eventually  L;i\e  a  re<ldish-vi(jlet  colour.  lint  the  test 
is  al>solutely  unreliiihle,  for  almost  always  there  are  t  acea 
of  ori^'anic  hasos,  or  ptomaines,  which  hehave  similarly. 

Aconitine  induces  a  hurnini,',  tiuglin"  ell'ect,  followed  liy 
muiilinesi-,  on  the  tonj.^ue  or  lips,  and  .'  observation  lia.s 
value  I  use  with  caution!).  The  onl.\  M'lsfactory  proof  ia 
iiy  :in  observation  of  tlie  physiolo;^;ical  etiects  on  a  sh:  ill 
iiniinal 

i;i;ii:i!F..N(  i;s  to  .\(  oni'itm. 
'  i;.  ( .  Nr.orc.  r. >. .//.,  iitoi),  p.  i.sti. 

-'  NV.  (.r.ih.iiii  (_iilhini.  I  - ■^  lU-ri'i-il.  I'JOti.  p  ss 
'  ('.  Morgan,  Vctviiinirtini.  iHH'l.  p.  ir>7. 


Helleborus. 

The  three  species  of  helleborus  found  in  ( Ireat  Britain  are 
lliU,'hnru.<  )ii,i,r  [Vv^.  1(1),  Christmas  rose  or  lilack  hellebore, 
native  to  Sontli  Eastern  Europe,  and  a  garden  [ilant  in 
this  country,  .7.  riritlin,  green  hellel)ore  or  hear's-foot, 
a  European  plant  sometime^  found  in  Amer.can  gardens, 
and  /A.  h,  ti, his,  or  setter-wort.  Care  must  he  exerci-ed 
in  distinguishing  these  from  the  so-called  white  hellebore 
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or     Vnatnuu    alf.nn,    m    Alpine    plant     belonging    to    the 
Ciilchicace.i'. 

Botanical  Characters.  -Oulv  //.  nnJ>s  and  H.  iuu,h., 
which  grow  wild,  need  he  deserihed  here. 


Fi'..   Iti.- JJkllkkokis  Ni,.ki    (His,,;   IIh.im.ikk). 


Ii.iuidis  Fig.  17),  green  hellebore  or  hear's-foot:  'Radical 
leaves  large,  on  large  stalks,  divided  into  seven  to  eleven 
'>blM„g,  acute,  toothed  negnients,  13  to  I  inches  Ion"  the 
central  ones  free,  the  lateral  ones  on  each  side  connected 
together  at  the  I^ase,  so  as  to  form  a  pedate  leaf.     Stem 
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Hf;ircel\  exceeding  the  l(!ave.s,  l)earing  uaiially  two,  three, 
or  four  lar<:;e  drooping  tlowers  of  a  pale  yellowish-green, 
and  at  each  i-amitication  a  sesriile  leaf,  much  less  divided 
than  the  radical  ones,  and  the  segment  usually  digitate.  ' 


■"^-^ 


Fi. 


Hi  [.LKU'illL^    N'llUDI-^  !<ii;ki:n    Hki.lkiiohk 


II.  jdtidii.-i  (Fig.  lR),or  setler-wort  :  '  Lower  leaves  not  all 

iMdical,l)ut  mn.-tly  raised  on  the  short  pii-.iinial  hase  of  the 

stems,  fnrming  a  larger  and  thicker  tuft  than  in  //.  nrih-:, 

their  segments  narrower,  less  toothed,  .-rilTer,  darker  L;reen, 

""   lienthiiiii  and  Ilookei. 


Ill 


i 


'Xfi:W^ 


h 


',t 


17  f 


\ETEI!IXAKV  T0.\]( OI.OGY 


^nd  more  shining,  tlidr  outer  lobes  at  a  less  .listance  from 
t  'e  central  ones.  Flower-.st.ui  about  a  U,nt  1,1^,-1,,  witl,  a  larae 
dose  panicle  of  drooping  (lowers,  of  a  pale  green,  tin^l 
at  the  ..,p.  ^  with  purple,  the  concave  sepals  giving  them  a 


Ki( 


1^^.     Hh;i.i,kiiohvs  F.ktidus  {Skttkr-\V<,kj). 


globular  form.     liract«  at  the  ramification  of  the  panicle 
ovate  an.l  entire,  o.-  shortly  lobed  at  the  summit  '  * 
Habitat  of  both  species  chieHy  Soulh-Eastern  England 

tl'^  root,  whence  the  extract  is  made.     The  tincture  at  one 
*  nenthuiii  and  Hooker. 


U  '.  \ 


roisoNors  tlanth  nr, 

'n,u:  had  repute  as  an  al^ortive,  lait  is  not  now  used,  and 
,7.  /»//(///.s  used  to  ht  f,'iven  for  (luarter-evil.  Tlu.  active 
/■niiripl,  is  the  f^lucoside  hc!lrh„rr,ii.  along  with  a  little  of 
the  less  powerful  hrjl.hnrn,.  The  action  is  similar  to  that 
f  iligitalis  ('/.(•.). 

Toxic  Doses.— Cornevin  gives  it  ounces  of  tlie  fresh  root 
.1-  poisonous  to  the  horse.  The  dried  root  he  states  as 
•<>\ic  in  •_>! -ounce  doses  to  the  horse,  and  120  to  l.oU  grains 
to  the  sheep. 

^hlyer  records*  that  a  horse  had  in  all  .•".  1.  J'-pints  of 
III.'  cliopped  leaves  of  II.  jutuUiH  in  a  hran  mash  dui-iiig 
tw-i  days,  and  was  fatally  poisoned. 

Symptoms.— A  full  dose  of  hellehore  -auses  in  the  horse 
ii'.d  ox  bloody  purgation,  salivation,  attempts  to  vomit,  and 
■■M-essive  urination.  Mayer  similarly  found  violent  straining 
and  the  discliarge  of  frothy  mucus,  l^ut  no  eti'ort  to  vomit, 
i'lu-  heart  action  resembles  that  observed  in  digitalis 
jM.isoning,  showing  periodic  intervals  of  arrest  in  systole. 

Post-Mortem  Appearances.  Hellebore  acts  as  an 
n-ritant,  and  congestion  of  the  fourth  stomach  and  small 
mtestine  have  been  recorded.  The  rumen  is  full,  but  the 
fourth  stomach  and  intestines  may  be  emi)ty,  the  inflam- 
mation of  the  pylorus  preventing  the  passage  of  food. 

Treatment.— This  consists  of  ])urgatives,  mucilaginous 
draughts,  stimulants,  and  in  general  measures  similar  to 
those  employed  against  digitalis. 

Chemical  Diag-nosis.— The  glucosides  of  hellebore  aie 
yielded  to  solvents  in  the  systematic  extraction  of  the  acid 
liquid  in  the  search  for  organic  poisons.  There  are  no 
satisfactory  tests.  Sulphuric  acid  on  warming  causes  a 
coloration  passing  from  \m\k  to  red-violet,  but  a  similar 
reaction  is  given  by  many  other  substances. 


Delphinium. 

Ih'Iphimnm  St„p)n,saijri,i  (Fig.  I'.i; ,  or  stavesacre,  a  native  of 
the  South  of  Europe,  is  not  found  wild  in  Great  Britain.    The 
*    I'eterinaritiii,  lw47,  p.  'j. 
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Hee.l.    uf    the    pluut    cntaiii     f.,ur   iilkiiloi.is— ,/,7/.A,,^/„, 


Flo      1!*.-I>KM'H1.NU-.M    SlAlin^AUliU    ^S  IV  ,>,SAtl:K}. 

phiniiiL   is  the  most  poisonous,  reseinl.ling   veratrine  ar.J 
acoiiitine. 

Th.  i,ou.iere<l  seed,  are  iH.d  a.  a  valua!,le  agent  again-t 
lice,  ° 
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In  addition  to  1>.  S(aph,,„o,r,a,  tlic  species  Il,',,,unni, 
inrtum,  and  nniHuli,la  occur  in  Central  and  Southern  Europe 
whilst  in  llu.  Cnited  States  D.  trimrnr,  r.,Hs,.n,l,n»,  mnnirsii] 
:K>"ri,  nrurrutiim,  sropidu,;,,,,,  and  trolliifnlium,  have  been 
suspected  of  heing  poisonous.  S.  Ij.  Nelson*  fed  as  much  as 
•21;  pounds  of  the  fresh  leaves  of  h.  ,„.n:irsii  to  sheep 
withm  live  days  without  ill  etlect :  bit,  on  the  ..tlier  hand 
I-  \.  Wilcox,  ^  of  Montana,  killed  a  vearlin-  lamb  in  tw.i 
hours  by  tlie  extract  from  less  than  an  ounce  <,t  the  dried 
leaves. 

Symptoms.  -  Poisoning  by  ^tavesacre  verv  closely 
resemble^j  that  by  aconite,  and,  moreover,  bein-  rare,  neeii 
iv>t  receive  detailed  treatment  lure.  A.  Macgre-^or ' 
nbserved  a  case  of  poisoning  of  a  horse,  which  "showed 
dulne.ss,  excessive  salivation,  deglutition,  and  attempts  to 
vomit.  Tliese  symptoms,  along  with  the  weak  pulse 
display  the  likeness  to  aconite.  In  this  case  ree-overv 
I  allowed  the  exhibiiion  of  a  piiu  of  whiskv  in  a  pint  of 
linseed  oil. 

The  h.-iiuns  are  similar  to  tliose  of  aconite. 
Chemical    Diagnosis.  -  The  delphinium  alkaloids  are 
nbtamed    by    the    extraction    from    alkaline    .solution    in 
systematic  work.     Delphinoidine  gives  delinite  tests  which 
therefore,  serve  to  characterise  the  nature  of  the  poisonin-' 
The   other   alkaloids  do  not    interfere,     fli    Concentrattnl 
sulpliuric  or  phosphoric  acid  gives  a  brown  cnl.nir  slowly 
passing  to  red-brown.     r2)  When  a  drop  of  .ugar  solution 
is  added,  and  then  concentrated  sulphuric  acid,  a  brown  and 
eventually    deep   green    colour   is    given,     ci'^    \    trace    of 
bromine  water  added  to  the  sulphuric  acid  solution  give^  a 
violet,    slowly    changing   to   a   dierrv-red    and    blo"od-red 
colour.     None  of  these  tests  is  satisfactory.     The  lirst  mav  be 
confused  with  aconite,  the  second  with  veratrine,  and'the 
third  with  digitalis,  and  ptomaine  bases  and  biliary  pi-menis 
nllen  confuse  and  mark  tliese  tests.     A  pbvsiolo-iail  te.L 
is  iherefore  to  be  preferred.  '  ° 
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Ranunculus. 

Description.-Tl...  species  of  tliis  -enus  which  are 
poisoiiods  inchule  Ilainnimhis  srrlmitns,  or  celery -leiived 
crowfoot ;  R.  „.  n.,  or  upri^'lit  iiieiulow  crowfoot :  /.'.  hulho.xs, 
or  common  liutterciip :  /;.  „rr,usis,  „,•  corn  crowfoot;  //. 
);ji,,is,  or  creeping:  ranunculus;  7.'.  lAmj,,,,,  or  <,'reat  -pear- 
wort  :  //.  rbniniiohi.  or  h;sser  spearwort  :  and  /.'.  F,r„n„,  or 
lesser  celandine.  These  plants  are  well  known,  and  d. 'ailed 
descriptions  are  superfluous.  i,ut  attention  may  prolitaidy  he 
drawn  to  some  of  the  particular  characteristics  of  the  several 
examples.  'Yhaiintrnil  r}mv<„  hrs  are— annual  or  perennial, 
leaves  divided  or  entire,  flowers  ^^en.rally  yellow,  with  douhle 
perianth,  five  sei)als  and  five  petals,  numerous  uiu'ovular 
carpels. 

J'liiis,   hariiiii   iiri,l,(l  Imris — 

/,'.  arns  I  Fig.  -JO  :  Leaves  hairy;  calyx  spreading,  hut 
not  rellexed  ;  stems  erect,  without  runners  :  lower  leaves 
palmately  divided  :  cari)els  in  a  ^loI)ular  head.  I'lowe-s 
early  summer  till  late  autumn. 

/('.  rcji,  IIS  :  Kumiers  creeping'  anal  rooting. 
A",     urniisis        Leaves     glahrous  :     segments    narrow  : 
carpels  very  prickly  :   plant  erect.     Ahundant   in   slovenly 
farms  in  South  of  Lngland.     Flowers  and  ripens  seed  with 
the  corn. 

/.'.  hiilLnsiis  :  Calyx  closely  reflected  on  the  peduncle ; 
rootstock  or  thickened  hase  of  stem,  forming  a  kind  of  hulh  ; 
carpels  perfectly  smooth.     Flowers  early  summer. 

/,'.  grrlrratn.,  (Fig.  21 1  :  Petals  very  small;  carpels  small, 
numerous,  in  an  ovate  or  ohlong  head. 
'riiiis,   liariini  innHridril  I,i,n\s — 
^  /.'.  Lt,i;,i,a  (Fig.  '12):  Flowers  large,  plants  3  feet  high  ;  and 
/.'.  Fhuiiiinihi,  al.out  1  foot  high,  flowers  small,  havuig  leaves 
lon^,'  and  lanceolate,  growing  in  mav.-hes  and  wet  places. 

/;.  Fir.irui  .Fig.  -lAr.  Leaves  cordate,  smooth  and  shining. 
Flowers  early  spring. 

All  the  above  have  vellow  flowers. 
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Active  Prmciple.-The  /.■..».,./,  all  contain  acrid  juices 
Hi.  sechernical  nature  is  not  well  understood.     A  vo latie 
cul-f.canc  acul  -ha.  been  isolated,  and  also  a  subsu  „ 
i^cann,  probably  a  ,luco.ide  res.nhlin,  saponin.     ]^: 


^'.O.    20.-iUx,Nc.L.S    A.K,S    ,UW.,.H.    Mk.BoW    C-KOWKOor, 


:o  cental..  a,.e.„„i..  ,.,.0  ac.i::;-:^ ,,';':  3 :;'" 

Symptoms. -TI.e  first  «,m,tom«  in.l,,,.^  .,.!'•    , 
"«    t.,„.e   0,  sa,t.o.e..teritiB.   colic,    nausea/ vomiltog'Tf 
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poanible,  saliviition,  emission  of  black  f;ice.s,^ancl  sometimes 
hii'maturiii.  To  these  are  added  iiervouH  nyini)loms,  retarda- 
tion of  [)ulse,  -ildw  and  stertorous  respiration,  weakness  of 
the  posterior  parts,  ditliculty  in  mastication  and  drinking, 
and  blindness.     With  large  (jiiantities  there  n-.ay  lie  con- 
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vulsions,  with  the  eyes  retracted  in  the  orbits,  an  exaggera- 
tion  or  absolute  arrest  of  defa-eation,   and   death   usually 
within  twelve  hours  after  the  appearance  of  convulsions. 
J.  Gerrard  *  observed  'he  efli'ects  of  common  buttercups  on 

*   \  ctcri7iarifin.  1WV4,  p.  6.")1. 
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-.lie  lior.se.  The  symptoms  acconle  1  witfi  thoHe  above 
named.  A  cluing.?  of  diet  and  mild  aperient  effected  a 
cure. 

A  case  of  the  poisoning   of   sheei)  '«  described  in  the 
y^-t'riuunun   of  IS  II,   j,.    |ss.     The  cause  was  lianuncula. 
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r.piHti.  A  few  hours  after  the  sheep  had  been  in  the  Held 
(several  suddenly  fell,  the  eyes  rolled,  and  some  showed 
liizziness,  and  died  with  the  head  inclined  over  the  left 
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fliink.     The  shepherd  hied  them,  which  prohahly  hastened 
the  deiitlifi  of  eleven. 

Post-Mortem  Appearances. -Those  conHist  of  intlam- 
matory  Ie..on>  of  tl>e  idinientary  trnct,  p.irticularlv  ..f  the 


Fift.  23.-RA.VUN-CULL-.  FicAHiv  (Lesskh  Celandink. 

intestines.  The  kidneys  may  also  be  inHamed.  \aluable 
eviaence  may  be  forthcoming  from  the  finding  of  fragments 
t'f  the  plant  m  the  ingesta. 
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Treatment.  ^Tild  piu';,Miive-j,  dt'iniilciiits,  .uul  stim;:- 
iaii  ^  lire '.:.  I.      'I.rntnl  ■/.«•.  <(M  ^avo  niti-(jii.s  etlier, 

;iroui)itic  Miu/.i.)niii,  extiiict  ..f  hvoscymmH,  peiipermint 
w't.i-,  tincture  of  nj.iuiii,  mid  a  l-dracliin  IniU  in  tlie  cii.sc  of 
ii  liorso.     Tliere  was  ii!ir;^'ati(iii  and  i^radiial  recovery. 

Chemical  Diagnosis.— In  tlu;  alnenco  of  pi.  «•  know- 
led;,'*'  (•'  (iinical  to.sts  for  ranunc-iiins  poison  are  impossible — 
indeed  aro  non-e.xistent.  Th(!  exact  study  of  tli«  physio- 
logical and  cheuiical  properties  of  this,  as  of  other  indeluiite 
'acrid  juices,"  is  greailv  needed. 


Other  Genera  of  the  Ranunculaceae. 

Clematis.— Tiie  Cli'inuti^  VitaJI.,,.  traveller's  joy  or  old 
man's  beard,  is  a  well-known  climhing  plant,  the  white  flowers 
of  which  are  common  on  hedge-rows  in  -lune  and  Jul,  All 
parts  of  the  mature  plant  are  dangerous,  hut  cases  of 
poisoning  are  rare.  It  contains  as  active  principle  rlcmu/ni, 
resembling  anemonin,  and  acting  as  an  irritant  purgative 
and  diuretic,  causing  enteritis,  and,  in  quantity,  fatal 
dysentery.  Externally  it  is  a  powerful  irritant  end 
vesicant. 

Thalictrum. — The  exotic  'riuilicti-nin  nmn-niii} inon  has 
been  shown  to  contain  in  the  root  an  alkaloid  tluiHrtrinr, 
whose  effects  are  like  those  of  aconitine.  In  Great  Britain 
the  species  T.  ilanmi,  yellow  thalictrum  or  meadow  rue.  is 
sometimes  found  in  moist  places  and  along  ditches.  It  is 
not  common,  nor  does  it  appear  to  be  so  dangerous  as  the 
cultivated  T.  iiiitcninirpiiiii.  In  poisoning  the  gener.il 
character  of  the  symptous  would  probably  recall  those  of 
aconite,  but  no  cases  are  recorded. 

Anemone. — The  anemones  have  a  perennial  rootstock, 
leaves  radical,  llower-stem  naked,  excepting  an  involucre  of 
three  leaves,  usually  at  a  considerable  distance  from  the 
llowers.  Sepals  ilve  or  more,  frecpiently  six,  coloured  and 
petal-like,  longer  than  the  stamens.  No  petals  ;  stamens 
numerous;  carpels  numerous,  one-seeded,  pointed,  or  ending 
ill  a  iong  Icaiiiei'^\  awn. 
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.1.  I'nIsatUi,,  lias  purple  Howers,  silky  outside,  and  carpels 
eiuhn;,'  in  feathery  awns. 

A    .r>,.,rosa   lias    Ml.ite   or   pink   glabrous  tlowers,  and 
carpelF  endiiij^  in  a  point. 

The  anemones  contain  oil  of  anemone  and  anemonin 
vo  atile  with  steam,  and  extractihle  from  the  distillate  hv 
chloroform.  The  effect  resembles  that  of  cantharidts  and 
anomon.n  is  chemically  allied  to  cantharidin.  \s  with 
canthandes,  there  is  local  irritant  and  blistering  action,  and 
internally  the  anemones  give  rise  to  gastro-enteritis,  con- 
vulsions, and  paralysis. 

Accidents  sometimes  occur  to  animals  owii'^  to  the 
prevr.lence  of  the  plant  in  woods  in  spring-time,  when  fresh 
green  food  is  most  greedily  eaten. 

If  an  alcoholic  solution  of  anemonin  is  treated  with  a 
little  sodium  nitro-i,russide,  and  then  with  caustic  soda  an 
intense  blood-rod  colour  is  produce<l.     This  test  mav   be 
applied  to  the  materia!  separated  by  steam  distillation'  and 
e- tracted  from  the  distillate  by  chloroform,  after  having 
ailmved  the  chloroform  to  evaj.orate  at  a  low  temperature 
Adu-nis.— The    A.lnnis    „i,t,wH«lis.    or    pheasanfs    f-ve 
having  live  to  eight  bright  scarlet  petals,  with  a  dark  spot 
at  the  base    is  rarely    found    in    the  warmer  counties  of 
England  and  Ireland.      .1.  nrnalis,  or  ox-eye,  has  a  yellow 
nower,  and  is  cultivated  in  Britain. 

These  plants  contain  a  glucoside  adonidin,  which  is 
credited  with  al,ortive  properties.  In  large  doses  death  is 
caused  by  superpurgation  and  cardiac  disturbance  but 
cases  are  not  common. 

Caltha.-  r,,///„,  nalu.tri.,  marsh  marigold  or  kin^-cui) 
with  bright  yellow  Howers,  is  abundant  in  marshv  places  and 
on  brook-sides.  It  tlowers  early  in  the  spring.  ^The  nature 
and  symptoms  of  poisoning  by  it  are  like  those  of 
luinunculus. 

Aquileg-ia  is  represented  by  the  species  .Ui.ilr,ia  r.l.ari. 
or  columbine,  which  grows  wild  in  chalky  "woods  and 
pastures.  According  to  Cornevin,  poisoning  by  it  resembles 
tliat  of  aconite  as  regards  symptoms  and  lesions. 
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Actaea.— This  genus  is  representetl  by  the  rare  Arhm 
yfinita.  baneberry,  or  herb  Cliristopher,  very  local  in  Britain, 
ma  only  found  in  the  northern  counties.  It  is  found  in 
mountain  woods,  and  lias  white  flowers  and  black  berries. 
The  active  principle  is  apparently  -m  es—tial  oil.  When 
eaten  in  sufficient  quantities,  the  plant  cau  os  violent  gastro- 
enteritis, purgation,  iuid  vomition.  followeu  by  drunkennes 
ind  delirium.  The  nature  of  the  toxic  substance  and  the 
ellecfs  merit  fui'ther  study. 

Ill  America  there  occur  .1.  alha.  white  baneberry,  and 
A.nthra.  red  baneberry,  but  animals  refuse  the  plants,  so 
]H)isoning  is  unlikely. 


PAPAVERACEyE. 

Poisonous  members  of  this  order  belong  to  the  genera 
I'apum;  ll(e»u'na,  Ch,U,l,ni,i„,  and  (Hmuiiim. 

Papaver. 

The  opium  poppy,  I'apam-  .,m„n.nnn,  occasionally  as- 
sumes  the  wild  state  in  England  in  cornfields  and  lA  the 
fens.  Poisoning  by  it  is  most  unlikely,  and,  should  it  occur, 
'vill  recall  that  of  o])ium  or  morphine  ('/.r.;. 

The  common  cornfield  red  poppy,  /'.  lih„a.,  is  go  well 
>nown  as  not  to  require  de.scription  in  this  i)lace 

Active  Principle.-The  red  leaves  are  sometimes  used 
to  make  coloured  syrup  for  medicines  (syrupus  rhceados) 
and  are  harmless.     The  plant  does  not  contain  the  opium' 
ilkaloids,  but  yields  a  sparingly  solu])le  alkaloid,  rh.mdiur 
.l.;.'omposed   by  warm  diluted  acids  with    formation  of   a 
bl(jod-red  colour. 

Symptoms.— Fatal  poisoning  by  the  common  poppy  is 
i'are,  but  its  possibility  ought  to  be  kept  in  mind  in  those 
conditions  where  a.iimals  might  get  it  along  with  fodder  on 
account  of  its  relative  abundance. 

The  plant  causes  in  the  ox  arrest  of  digestion,  following 
a  period  of  excitement.     Immobility,  coma,  low  tempera- 
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tiire,  slowed  re^spi'Mtion.  cunvulsive  uiuvements,  ;uk1  dealh 
in  itsphyxia,  arc  to  l.e  iimiciimtfid.  The  lesions  nve  as  in 
opiuui  poisoning,  with  more  pronounced  alimentary  dis- 
order. 

/'.  >lii!>lin„,  the  long-heiulcd  poppy,  i.s  distinf,'iushed  from 
l:  Jihwas  ehieriy  hy  tlie  uapsiile,  uhich  is  oblong,  about 
twice  as  long  as  broad,  and  narrow  at  the  base,  wliilst  that 
of  common  poppy  is  globular  or  sliglitly  top-shaped.- 

It  is  less  common  than  /'.  /,'/,<-,,.  in  England  and  Ireland, 
but  more  frequent  in  Scotland.  Poisoning  by  h  is  even 
less  likely  than  with  /'.  lUi, ,„.■<. 

The  e.xotic  species,  Unmrria  hiihrhl.i,  violet-horned  poppy, 
of  tlie  genus  rinti<y'u(,  having  purple  flowers,  red  at  the 
base,  has  established  iisell  very  locallv  in  cornfields  in  the 
eastern  counties.     It  also  contains  rhiradine. 

Chelidonium. 

Botanical  Description. --r//,/^/..,,;/,,//  muj,,.^  (Fig.  -21), 
the  greater  celandine.  Rootstock  perennial.  Stems°erect. 
slender,  branching,  1  or  -1  feet  high,  full  of  a  yellow  foetid 
juice,  and  generally  bearing  a  few  spreading  leaves.  Leaves 
tlun.  glaucous  underneath,  once  or  twice  i)iiniate,  the 
segments  ovate,  coarsely  toothed  or  lobed,  the  stalks  often 
dilated  into  a  kind  of  false  stipules.  Flowers  small  and 
yellow,  three  or  .-ix  together,  in  a  loose  umbel,  on  a  long 
peduncle.     Pod  nearly  cylinJriral,  glabrous,  \\  inches  long! 

Common  on  road.sidcs,  near  houses,  more  in  ihigland  and 
Ireland  than  in  .Scotland. 

Active  Principles. -Celandine  contains  two  chief  alka- 
loids, clirlidnniiit:  and  saii;iiiin(uiu, ,  produced  probably 
chiefly  on  fruition. 1-  Chelidonine  resembles  morphine, 
acting  on  the  central  nervous  system  with  less  stinmlant 
etlect,and  sanguin.irine  promotes  peristalsis  and  salivation, 
and  causes  tetanus  and  cxcitennuit. ; 

*  B(  ntlmiii  iuiil  Hooker. 

t  11.  L'luilton  Ueeks  .//.  Comp.  Path.,  190:i 

;  Cuslmy,  l'/iarmai-ulii,j>j,  1<J0,3,  p.  22'.*. 
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Symptoms.-Tlie  juice  of  the  pUnt  acts  a.s  uu  irritant, 
an.l  uiternally  causes  nausea,  vomiting,  ami  violent  pur- 

;^'ation. 

Caultun  lieeks  (A.-.  ,■>(.,  .lescTihes  a  most  intorestiii"  ease 


Fk..  24.  -  Cuhlidoml-m   yi.v.v^  (GuKAi.:!:  Ckla.m.ish 


-f  the  poisoning  of  cows  I.y  celandine,  in  which  the  effects 
duo  to  clieh.lonme  predominate.     He  observed  drowsiness 
sahvation,   thirst,    uncertain   gait,   torpid    howels,    kidiu.ys 
Hctive.     On  attempting  to  touch  the  cow  slie  fell  in  convul- 
sions,  limbs    stretched  out   and   oai 
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beating  about  with  liearl,  eye?  retracted  in  or])its.     Death 
occurred  within  two  hours. 

Some  of  the  animals  recovered  under  oleaginous  purga- 
tives, but  one  which  had  not  responded,  showed  drowsiness, 
was  given  castor  oil,  and  displayed  symptoms  of  gastro- 
enteritis and  kidney  irritation.  Ollensive  j.urgation  set  in, 
with  death  from  exhaustion  after  a  few  days. 

Chemical  Diagnosis.-The  reactions  of  the  alkaloids  of 
celandine  are  not  very  characterisiic.  Chelidonine  is 
coloured  greenish-yellow,  brown,  cherry-red,  and  finally 
violet  by  concentrated  sulphuric  acid.  Sanguinarine,  which 
is  only  present  in  traces,  is  characterised  by  giving' blood- 
red-colonred  salts. 

Glaucium. 

(Jhtiuinm  liitaan,  the  well-known  horned  or  sea  poppy, 
with  large  yellow  llowers,  and  pods  from  10  to  12  inclies 
long,  is  alleged  to  cause  poisoning  similar  to  that  of  celan- 
duie :  but  cases  are  not  to  hand,  and  the  point  needs  re- 
vision. It  is  a  very  abundant  maritime  i)lant  in  tlie  South, 
but  is  rarer  in  Scotland.  Animals  do  not  eat  it,  but  there 
is  a  chance  of  its  accidental  inclusion  in  forage. 
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CRUCIFERiE. 

The  genera  of  tliis  order  found  wild  or  cultivated  in 
the  temperate  parts  of  the  Old  World,  and  credited  with 
poisonous  or  objectional^le  properties,  arc  nra.ssica, 
C"'hh;iri(i,  Ilaphaiins,  and  Sitii/mhriinn. 

Active  Principles.— If  to  them  we  add  onion,  belonging 
to  the  I.Ular,,,',  all  the  plants  implicated  owe  their  activity 
to  volatile  or  essential  oils  of  the  type  of  mustard  oil  (allyl 
sulphocyanide).  In  the  black  mustard  seed  is  a  glucoside, 
myronic  acid,  which  is  resolved  by  ferments  or  acids  into 
glucose,  potassium  acid  sulphate,  and  mustard  oil,  or  ally! 
sulphocyanide.  White  musUird  contains  sinalbin  and 
yields  oxyhenzyl  sulphocyanide. 

Botanical  Characters! -The  plants  likely  to  cause  harm 
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iire  all  well  known,  and  it  will  therefore  suffice  to  name 
tliosu  which  are  stated  to  have  caused  poisoning.  They  are    - 

nni.fsira  ulha  [Siuuj.i.s  all>a  Linn.j,  cultivated,  or  white, 
mustard;  Bms^iini  Sinajiis  (Sinaiiis  (irr,ii.ii>i  Linn.),  charlock 
or  wild  mustard;  nnis.^i.a  ninra  (Si,i,qH.s  nhjra  Linn.),  or 
Idiick  mustard  ;  Cnrld<ari'i  .Ir/zM/v/r/-/.  or  horse-radish  ;  ;ind 
onion  ^Alliimi  satinmi). 

V\lld  radish  {liaplia/nis  Hapluiiii.itnnn),  according  to 
Curnevin,  probably  contains  oils  like  mustard,  wlnUt 
S is II III hri  11)11  alliaiia  taints  milk  like  onion. 

Symptoms.— In  the  horse  idack  mustard  produces  bron- 
iliial  symj)toms,  marked  by  dilliculty  in  breathing  and  the 
discharge  of  great  (juantities  of  yellowish  frothy  matter  from 
the  nose,  the  post-inortem  showing  pulmonary  congestion 
and  bronchi  injected,  dark  red,  au.l  full  of  frothy  yellow 
litiuid. 

Black  mustard  seeds*  are  sometimes  found  in  cake,  such 
as  that  of  1-a.pe  seed,  and  J.  Gerrard'  records  the  eii'ects 
nf  such  a  cake  on  cattle.  The  uneasiness,  restlessness, 
and  intense  colic,  with  frantic  rushing  ai>out  and  mania, 
ending  in  exhaustion,  falling,  struggles  and  collapse,  were 
pronunent  features,  and  (ierrard  gave  the  case  as  a  good 
example  of  the  action  of  a  purely  irritant  poison. 

•I.  W.  Anderton  -^  similarly  records  a  case  in  w  hicli  cows 
were  made  fatally  ill  after  about  1  i^ound  each  of  an  oil- 
cake, shown  by  Tuson  to  be  composed  chietly  of  mustard 
seed.  Salivation,  colic,  respiratory  distress,  and  accelerated 
l>u!se  were  iiwticed. 

The  more  recent  case  recorded  by  F.  .J.  licub,"  in 
which  catilc  ate  mustard  on  pasture,  appears  very  ditierent, 
for  he  noted  dulness,  coldness,  some  tympany,  laboured 
respiration,  staggering,  and  falling.  In"  fatal  cases  there 
was  immobility  and  a  semi-coiuatose  condition. 

Cozetta  '  records  cattle  poisoning  by  a  colza  cake  of 
Indian  origin  containing  varii.u.-,  .species  ..f  mubtard  seed, 

*  Whole  seeds  pass  throusli  unaltered  in  the  fa  ces.  They  nnv  be 
f.'^.^f.?  .u^'  *''*'  r'T'^  ^vithout  any  ell'ect.     la  cake,  howe\er,  iIun  may 
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and  remarks  ihut  steepin-  i„  l,oiling  water  withdraws  tlie 
essential  oil,  and  renders  (     ■  cake  liarinless. 

Cn,hl,„n„  „rnnnra,  or  iiorse-radish,  has  been  li.dd  re- 
spnnsible  for  poisonin-  in  Kn^^dan,!,- ••'  '  but  is  not  reckoned 
aniongst  the  poisonous  plants  by  the  Continental  autho- 
rities Since  it  also  yields  allyl  sulphocvanide,  there 
seems  little  doubt  that  it  mi^dit  e-jually  with  mustard  prove 
dangerous. 

W.  E.  Litt  '  observed  in  cattle:  wildness.  louing,  excite- 
uient.  a:id  rusliing  about,  recalling  the  symptoms  noted 
I'y  the  earhur  observers  .;n  mustard.  Tliereafter,  in  con- 
t'.nmty  witli  Koul/s  observation.,  ho  noted  collapse  aid 
coldness,  with  low  pulse  and  staring  eyes. 

It  appears  most  likely  tliat  the  nervous  symptoms  here 
as  111  so  many  cases,  are  due  to  .xhaustion,  and  not  to  any 
si)ecilic  action  of  the  active  principles. 

Comparable  with  the  poisoning  by  mustard  is  tliat  ob- 
served   by    Goldsmith,!    in    which    onion    was   tlie   cause 
ii^  remarked  that  cows,  after  eating  freelv  of  onions  in  a 
cart    some  of  which  were  sprouting,  and  others  decayed 
displayed    severe    colic.      Some    were    constipated,    others 
shghlly  purged,  and  in  one  case  tliere  uas  vomilion.     In 


,'ering, 


the  worst  case  there  was  severe  constipation,  sta-.erin" 
tenderness  in  the  loins,  temperature  lu;i=  F.,  and  thT.lark-' 
coloured  urine  smelt  of  onioiiv 

Post- Mortem  Appearances.-The  prominent  lesions  in 
these  cases  were  inflammation  of  the  ...sophagus  and 
trachea,  and  less  characteristic  inflammation  of  the  rumen 
and  patchy  inflammation  of  the  intestines.  Ifoub  (/,-,•  dt  j 
found  the  abdominal  cavity  and  bladder  to  contain  abundant 
yellow  lluid.  smelling  of  mustard.  In  the  onion  case  the 
viscera  all  -melt  strongly  of  onions. 

Treatment.-Iloub  gavel^  pounds  Glauber's  salt,  followed 
by  1  pound  every  twelve  hours  till  purgation  resulted,  and  as 
stimulants  nu.x  vomica  and  spirits  of  nitre.     Chan-c  of  diet 
oleaginous  purgatives,  and  stimulants  are  indicate"! 

Chemical    Diag-nosis.  -  Mustard    oil    is    volatile   from 
neutral  or  acid  media  in  a  current  nf  afpo.>.      t.  .•_  .1  .. 

>vCteiij.      it   la    inns 
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sq.:iratcd  in  tlie  search  for  volatile  poisons.  an>l  its 
characteristic  odour  suttices  for  its  recognition.  Wlieii  m 
>ullici,.nt  .juuntity  it  may  he  got  pure  ,uui  dcfinitelv  identi- 
li'  <i  liy  Its  physical  iiropcrties. 

liKFKHKXCKS  To  CliL'CI  1  i;i;.i;  AND  OMON, 

-  •'.  i:.  Diiviis,  iv/.  j:,;:,,,/,  niiKi,  p.  ].-„-,. 

1>.  I'airl.iuik,   r,7.  l;,,ord,  liloc.  p.   n;. 

*  W.    K.    Lltt,    V,t.    l:,r,„;/,   IS'.n.  |,.   .-,)(). 

■''  Co/cttii,  iv/. .;/.,  ](iu."..  p.  !i,-,. 

''■  1'.  .1.  l.'oulj.   IV^  .//..  1H02.  p.  icti. 

•  -1.  (icrrard.   Wlirinn'-i.in,  l,s7.',,  p.  ;;!)(;. 

*■  .1.  W.  Aiultrton,   I'llerinarom,  isr.l.  p.  -iti,";. 


VIOLACE;^. 

The  memhers  of  this  taunly.uell  known  in  ];olu  n,l„rah> 
•■he  common  violet,  contain  tl,e  active  principle  n-i^/ni  of  tlij 
nulHn.r  (,/.,-.).  The  poison  is  contained  in  the  roots,  and 
wlien  these  are  eaten  symptoms  of  nausea,  vomitin<r, 
mrvous,  respiratory,  and  cardiac  disturhances  are  set  up 
i'oiscning  is,  however,  very  rare,  and  the  possihilitv  of  iis 
"ccurrence  alone  wurrants  its  inclusion  liere. 


CARYOPHYLLAtEi^. 

This  family  includes  the  genera  Saj..nan„.  Whni, 
■  i>n,arn,,  and  Sfrllaria,  memhers  of  wliich  are  poisonous 

Botanical  Characters.- -Saponaria  is  leprcsented  l,y 
\  oifirn>ahs,  soap-wort,  hedge-pink,  or  crow-soap.  It 
fre(iuents  hedge-hanks  and  waste  places,  attains  a  liei-dit  of 
al'out  2  feet,  and  is  a  perennial.  The  leaves  are  ovate, 
anceolate,  and  opposite  :  calyx  cylindrical,  petals  pink,  and 
Mowers  ill  August. 

Lychnis   is  represented   };y  /..   /;,7/„„,„   Scop.   (FJ.r    o.-,, 
l:,rn.tnnn>a  f!ifh-,„  Li„n.),  the  corn-cockle,  in  corniield« 
it  attains  2  to  :]  feet,  is  covered  with  silky  liairs,  and  bears 
!mrple  (lowers  m  July.     The  seeds  are  small,  dark  coloured 

ml       Wrinl-lorl         n>.,l        .,.,vv,] 41     ■     I  ...  ' 

' •■  i^ambci    tiiirty  to  loiU    m  a  capsule. 
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Occasionally  tiii;  ^'rain  f^ets  mixed  with  cereals,  and  thus 
enters  tbnir  ov  forayc.  The  starch  is  small,  havin^;  the 
dimension  1  to  -2  n,  as  cumifared  with  wheal,  which  ha- 
15  to  :'),"  fi. 


Tig.  2."y. — LvniM^  (ii 
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Arenaria  includes  A.  s,rj,ylli/,>llu,  m-  the  thyme-leaved 
sandwort,  and  is  common  on  walls,  dry  j.ands,  and  waste 
places.  '  A  very  much  branched,  slender,  and  slightly 
downy  annual,   seldom  attaining-  (•  iiif^iu.-.      T.^^-.-.'-oc:  vci--- 
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mall,  ovate,  and  pointed.     I'editdes  from  tl 

aiul  8 


l!t;5 


f"rl;>  of  tlie  stem,  -2  uv  :i  lines  1 
l'"intrd.  aljom  U  lines  Ion-.     Petal 
I'lit    vuri;il>le    in    size. 


le  uiiper  axiK  or 
ender.     .Sepals 


iiiurow  valves.'' 

Stellaria.— Tl; 


s  usually  much  shorter, 
ohovate.      Capsule  opening   in 


»i.\ 


several  Hritisli  specie 
re-p.)nsil)le   fur  the  ] 
I 


is  -enus  fthe  .star-wortsi,  represented  1 


■ep 
H,  ^va>   noted    l-v  ('.>]jholdt  as  1 


leni; 


lavne,'  occii-'oned  losses  in  the  C 


)Oisoninc;  of  h,„-ses    a   liussia,  and  as 


Active  Principle.— All  these  i.l 


rnuea  cauipai^'ii. 


plants  owe  their  poisonous 


properties   to   -lucosides   of    the   saponin   type,   whicl 


iiiin 


lirt 


hl'lereiices   to   one 


^ed  in  the  plant  kingd 


1    are 


om, 


and  which  present 


IJ'i'lHtl 


'i«  '  liusaceffi    i 


native    [o    Si.uth    Americ 


mother.     The  officinal  (jiiill> 
s  a  chief  source  of  saiionin.      It 


'i,   and    i-   k 


'ark.    or    Panama    root.      Tl 


known    as   L'liili 


le 


iponms    possess    certa 


mtere-ting  properties  which  tlirow  light  on   their  id 


is 


soap 


m 


ical  effect,^.     They  do  not  form  true  solut 


iait     .'iv 


■e    collon 


and 


suspension^ 


physio- 

lons  in  water, 

nd     impart    remarkable 


permanent  frothing  (pialities  to  the  limiid.     1 


■     .  ,  .  -'oi'  this 

iea.oi.  saponin  is  used  as  an  adulterant  to  such  hevera^es 
as    lemonade.      The    saponins    are    not    diffusible,    behi<^ 
colloidal,  and    are   therefore  not  easilv  absorbed.     When 
taken  by  the  mouth   it  is  probable  that  absorption  only 
occurs   when    inflammatory    lesions   are    also    caused    as 
happens  witli  some  of  the  plants.     When  introduced  into 
he  blood  stream  the  saponins  cause  hamolysis,  or  dissolu- 
tion of  the  red  cells,  and  also  similarly  act  on  other  cells- 
<■..'/.,    of  ganglia.     To   these   effects   are   due   the   nervous 
symptoms  of  stupefaction  and  paralysis.     Saponin  is  taken 
up  fn)m  water  by  tl,e  gills  of  lishes  into  the  blood  stream,  and 
tims  produces  poisoning,  even  in  a  dilution  of  1  to  200,000 
llie  haniolytic  action  is  stopped  ny  cholesterol,  which  thus 
•luectly  neutralises  or  antagonises  saponin  poisonin- 

It  has  been  stated  that  animals  develop  tolerance  'or 
"nmunity  •?)  after  continual  feeding  on  small  doses  of  corn- 
''-'I'kle  meal. 


licnthaiii  ami  Hooker. 


t    Vef,ri)uirian,  lM80,  p.  i.'tS 
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Symptoms.— Animals  refuse  to  eat  the  corn-n.ckle  i.laiit, 
and  -.'iieniUy  poisonin-  is  the  result  of  the  ignorant  feedhig 
of  the  -mills,  or  fnuKluleiit  admixture  of  ilie  flour  with  meal" 
Cornevin  <,'i\vs  the  aiiproximate  lethal  dos.-s  nf  tlir  Hour 
as  IH  ;^frains  and  7  j,'rains  per  pound  i.ody  wei^'lit  for  the  ox 
and  pir;  respectively,  ahout  twice  thatpioporti-.n  of  tlie 
wliole  -rain  hein-  needed.  Pi^^'s  reject  !ai-e  do>,s  hy 
vomiting',  hut  small  doses  rejie-ted  over  a  Idi-  interval  -ive 
ri-e  to  clironic  poisniiiii^'. 

^  111  tlie  acute  poisoning,'  of  hm-.^rx  there  is  copiuii-  saliva- 
tion, colic,  pallor. .f  tilt'  mu.'ous  memhranes,  pulse  small  and 
rapid,  elevated  temperature,  and  accelerated  re.-^piration. 
The  faces  are  diarrlmic  and  fdtid.  Muscular  tremor.s 
and  ri-idity  set  in.  followed  hy  collapse,  coma,  and  death, 
without  convulsions. 

<''itt/,  display  similar  -astric  .listurhances.  A  i)eriod  of 
coma  is  also  readied,  during  which  tliere  is  "ontinnal 
passage  of  diarrlioa,  -radual  loss  of  motor  and  sensory 
powers,  and  deatli. 

Accordint,'  to  Cornevin,  Jn-iiaria  does  not  poison,  hut 
causes  <,'reat  salivation. 

Post-Mortem  Appearances.— After  suhcutaneous  injec- 
tion of  saponin,  tliere  is  no  gastro-enteritis.  altliou-Ii  the 
alimentary  canal  is  emptied  by  reason  of  the  purgation  and 
vomiting.  ]]ut  after  the  poison  has  heen  taken  l)y  the 
mouth,  there  is  inflammation,  sometimes  exten.ling  tlirough- 
nut  the  alimentary  tract.  The  contents  are  n\Zx^  f„tid, 
and  mixed  with  hloody  mucus.  Tliere  is  congestion  of  the 
cerehral  meninges  and  lungs,  the  kidnevs  may  ],e  a  little 
3nf  imed,  and  the  liver  normal. 

Treatment.— The  treatment  of  poisoning  should  consist 
of  removal  of  tlie  cause,  opiates  against  pain,  and  stimu- 
lants as  indicated. 

Chemical  Diagnosis.-There  is  little  prosj.ect  of  a  satis- 
tactory  recovery  of  saponin  from  ingesta  or  organs  after 
iH'isoning.  Searcli  should  l)e  directed  to  the  discoverv  of 
the  starch  grains  of  corn-cockle  in  the  food.  The  starch  of 
corn-cockle  reouires  more  iodine  to  !riflp,r>e  t)-.:^  ].\::.-.  if.-.-.-.-.'.-. 
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^Uuhe..     LoM.hly,  al.MU    seven    to    ten    times    an    nn.ch 

-  t   at  „f  lohum.  ,ue.  .  full  on.n,..,v.llow  solution  when 
1  '  .'MHm.es  an,,  warmed  with  IJo  to  lu  c.c.  of  70  per  cent 
;'-:  '<^'.  -th  .per  cent,  of  .IHute  hv,h-ochloric  aci.l    Vo^vi 
•s   .     I  nder  the  sau..  condition,  various  other  tl.urs  4e 
-  the  acul  alcohol  the  tollowin,  tints:  line  wheat  and  n> 
-I'HU-less:  coarse  wheat  and  rye,  pale  yellow;   l,arley  and' 
|.u.    straw  yellow;  pea  meal,  full  yellow;  vetch  and  hean 
-a!     purple-red;     er.ot.    hlood  -  red  ;    meals    containm. 
■1'   -nthin  green.     Khinantlna  i.s  a  glucoside  contained   n 
oeriain  of  the  Sv>;n,li,>l„narfu~r  a      Ml.  ,., 

'/.,,s,  etc.  Uy.r.).  '■:>■'  ^f' l""'r^fnu.,  lHunan. 


led 


hypericace;e. 

Botanical  Characters.-The  only  men.her  of  this  familv 
■  .uted  to  he  dangerous  ,s    Il^j.-nnun  perforatum,  or  St 
.  -n  s-wort    wh.h  is  abundant   in   woods,    thicke  s,  and 
■.1^'e.    and  found  m   Europe  and   America.     It  reach 
a'-out  1  to  l.i  feet,  and  hears  a  yellow  tlower.     As  ca  es  o 
l-.sonn.g  by   U    are   rare,    a    detailed   description   T  „' 
lu-cessary.  '■  " 

Acr-.'e  Principle.-The  active  principle  of  the  St.  -John's 
^vort  has  not  been  accurately  studied.     It  appears  to  contain 
■^  ^..n  and  a  volatile  oil.     The  resin  is  probablv  a  11         o 

":::^^:z^:''''  ''^''^'' '--  ^^--  ^^  -^^  -'-:; 

Effects  -The  plant  is  not  taken  by  animals  save  when 
..axed  with  such  forage  as  lucerne.  Cornevin  relates  tha^ 
-..u-e  under  the  influence  of  the  plant  became  sem  ! com 
t^..e,  the  head  dmopn.g  between  the  outstretched  forelegs 
The  pulse  was  full  and  slow,  respiration  deep  and  slow  ami 
tl.e  appetite  lost.  The  pupils  were  dilated,  on  un^t^ 
-lected,  and  the  unpigmented   skin  of  the  iose    olo    ;d 


wine  red,  as  in 
dition  passed  off. 


nnrnursi 


•  ^».o  ijtjuiB  me  con- 
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MELIACEit. 

This  order  is  trnpiciil,  and  couii'ii-i-  M<li'i  A-.^hnnrh, 
or  tilt:  Chiiicso  uiiihrtdla-lrec,  ^jnnvn  in  Cciitral  Kumiie  ;ind 
tln'  I  iiilrd  State.--,  and  cscajK'd  from  (•nlli\aUiai  in  tfie 
South.  Hogs  are  statt-d  to  have  lieen  jioisoned  in  Arizona 
hy  ignorant  feeding,'  of  tlie  >tcd-.  T.  J.  SymoiulH '  refers  to 
.{•.'idii.uhhi  Iii'lim  as  a  (h-astic  iinr;.'ative,  the  juifP  of  the 
leaves  lining  used  as  an  anthehnintic,  ( ninienagogiie,  and 
diuretic. 

J'"i.<niiiii,i,  whicli  si'ecially  atl'icts  ;)/;/.';.  is  marked  Iiv 
nausea,  vomition,  violent  colic,  and  tympanites,  followed 
hy  diarrhiia,  sweatinu',  convul-ions.  uncert;iin  ^'ait.  and 
intense  thii'st.  The  /^.v/o^/s  are  tlm^e  of  intestinal  intlani- 
mation. 


m 


CELASTRACEi^, 

Botanical  Characters.— Thi.-  order  i>  leiavsented  in 
Britain  iiy  the  l-.KiniiiuniH  < ''luju.iis,  -pindle-tree  or  skewer- 
wood  il'i^,  -Jti'.  A  glaln-ous  shruh,  ahout  ."5  to  .">  feet  high. 
Lea\L-.-:  slK)rtly  >talked.  ovate-ohlong,  or  lanceolate,  [»ointed. 
and  minutely  toothed,  rediuicles  shorter  than  the  leaves. 
with  seldom  more  than  three  or  live  flowers,  of  a  yellowish- 
green  ci.doiu'.  Petals  ft>ur,  oliovate,  ahout  2  lines  long,  the 
stamens  lialf  that  length.  Fruit  ijuadrangular,  red  when 
ripe,  opening  at  the  angles  so  as  to  -how  the  seeds  enclosed 
in  a  brilliant  orange-coloured  aril.  The  ^hruh  is  frequent  in 
parts  of  i-higland  in  hedges.  Animals  eat  the  young  leaves 
in  early  summer,  when  the  poisonous  eti'ects  are  greater 
than  in  the  autumn. 

Active  Principle.— The  ni.nn/mii.'i  contains  a  glueoside 
called  euonyuiin,  hehmging  to  the  group  of  purgatives. 

Effects. — The  et'lecis,  lesions,  and  treatment  of  poisoning 
hy  euonymus  are  like  those  of  other  vegetable  purgatives, 
and  neeu  not  therefore  lie  again  detailed,  especially  as 
recorded  cases  are  very  few. 

^  (^uartcrlij  J  I.  of  \'ctcnnanj  Hcicm-e  in  India,  1880.  p.  77. 


roisoNors  PL;.Nrs 


10( 


Fi...  20.— Euo.\VMr>  KuruI'.kus  (Si'Indle-Ti;eki. 

Tlie  leaves  of  the  American  Clastms  scamlm.'^,  climbing 
latter -sweet  or  .staff- vine,  are  reported  to  have  seriollsl^^ 
thougli  not  fatally,  i^Disoned  a  horse. 
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RHAMNAC^iE. 

Botanical  Characters.-Two  species  of  the  Rbamnus,  or 
Inicklhorn,  genus  are  poisonous— viz.,  llhamiiu,  cuthur- 
tini,,  tlie  common  Inicktiiorn,  and  11.  FmnuiiJa  the 
ahler  l.uclvthorn.  Neither  species  is  verv  common  in 
Bntani,  the  former  less  so  than  tlie  latter,  and  both 
grow  m  hedges  or  busli.y  places.  The  Howers  are  small 
and  green,  and  the  fruit  about  the  size  of  a  pea,  that 
of  /;.  r„th.ntiru.  being  blac-k,  an.i  that  of  /;.  Fr„w,nl,i  dark 
purple.  /;.  rnrthnrtir,,  usually  grows  on  calcareou;..  and 
li.  I- raiiitiiln  on  ])eaty  or  leafy,  soil. 

Active  Principle'.-The  iruu  eontams  a  gU.coside  or 
gincosides,  cathartin  and  frangulm  of  tlie  anthraquinone 
group  of  vegetiilde  purgatives,  which  eudn-aces  the  aloes. 
The  bark  of  Jih^nuu^x  l'>'r.,huan,H  (America)  vields  cascara 
sau;rada. 

Etfects.-Tiie  lierries  are  pur-atives,  and  dangerous 
eiiects.  winch  are  rarely  likely,  take  the  form  of  super- 
purgatu)n,  and  need  no  elaborate  detail  in  this  connection. 

Cornevin  states,  on  the  authority  of  an  Italian  physician 
(l'rota-(;iurl...o).  that  the  leaves  of  /.'.  alatm.  „s  ,not'  found 
m  Britain),  and  als,)  those  of  l.i.i.strnm  r»!,„nr,  or  privet 
i'l.r.).  arrest  lactation  in  tiie  female,  and  may  lind  usefid 
application  on  account  of  llii'^  proi.ei'ty. 


LEGUMINOSiiE. 

This  family  comprise,  many  important  pui.-oiiuus  .specie. 
few  of  which  are  naiiv.  to  Britain,  though  several  are  culti- 
vated. Amongst  Briti.l,  wild  ;,la,u>  are  found  Cti.,, 
Srupann.,  the  common  and  very  abundant  broom,  which 
resembles  the  cultivated  Si„ni>n.>n  juao'in,,,  or  Spanish 
broom,  m  contaimng  the  alkaloi.l  sparteine,  and  Lutlnn-n, 
■iphu-,,,  the  yellow  vetchling.  which  contains  a  cy.  j-enetic 
glucosido  like  the  exotic  l>has.  „lu.  hnnit..,  or  Java  bean  ,see 
I  nder  Cvanides). 
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Of  exotic  species  cultivated  in  Bi-itain,  meir.ion  must  be 
made  of  Ci/ti.vis  LuJ".inuiiii,  the  lalmrnum-tree ;  varieties  of 
I.npiiir^i  rri-o.vn  as  ornamental  plants  and  also  sometimes  for 
fnrajie;  and  Trirnllidii  lii/hriihim,  or  alsike  clover,  fjrown  for 
foraf,'e.  Definite  cases  of  poisoning  by  these  are  well 
e>tabli>lie(I.  The  cultivated  Coronilhi  and  Jl'isturiu,  ai-e 
rei)uted  to  lie  dangerous,  but  are  not  important. 

Exotic  species,  the  seeds  of  which  liave  l>een  used  as 
forage,  and  which  are  definitely  and  seriously  poisonous,  are 
/jithiini.,  .s7(/;/-//.v,  the  Indian  pea,  and  I'lfi.^.^ht.^  hinntn>i  (see 
under  Cyanides;. 

Laburnum. 

Cases  of  poisoning  by  hdnn-ninii  are  not  numerous,  nor 
are  the  records  of  our  literature  saiisfactury.  Cornevin, 
however,  has  submitted  the  question  to  experimental  test 
and  established  the  toxicity  of  the  plant  bej-ond  doubt. 
Moreover,  poisoning  in  the  human  subject,  usually  by 
eating  the  tlowers,  is  well  recognised. 

Active  Principle.— The  active  principle,  possil)ly  not  the 
only  agent,  is  the  all-aloid  ciitixiu,:.  All  parts  of  the  plant 
art'  poisonous,  the  greater  part  of  the  poison  being,  however, 
found  in  the  seeds.  Desiccation  does  not  destroy  the 
activity,  and  the  poison  is  i:ot  entirely  removed  from  the 
seeds  l)y  boiling. 

Effects.— Cornevin  found  it  impossible  to  kill  the  dog  or 
cat  In-  feeding  (on  account  of  vomition);  or  the  sheeis 
goat,  or  ox  by  reason  of  refusal,  after  a  certain  point,  of  the 
food.  Tiie  horse  and  ass  cnuld  i>e  killed  l»y  feeding,  and  all 
animals  Ity  injection  of  the  poison.  Taylor  records,  simi- 
larly, failure  to  poison  the  dog  and  cat. 

Vomition,  excitement,  followed  by  clonic  contractions 
and  coma,  appear  to  be  produced  in  carnivni-cs. 

hi  ilie  hors,  Cornevin  observed  general  and  sexual  excite- 
ment, muscular  tremors,  followed  by  contractions,  beginning 
in  the  posterior  parts.  In  general  the  poisoning  is  in  three 
stages— V I)  excitement;  el)  coma  and  iuco-ordinalion  of 
movements;  (3)  convulsions. 
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The  l.slntis  are  ii,,t  eliarauteristie 

Chemical  Diagnosis._Tl,e  alkaloi.l  cvtiMne  is  separated 
m  tl>e  loutine  nietho.l  of  .eard,   for   alkah.d..     It  is  not 

if-r  alkaloids 
''i-own,  and   tiiiallv  -rpsn 


very  easily  recognised,  sinee  confusion  ^vit!l  , 


may  arise.     It  sives  a    vell-.w 

colour  on  solution   in   stron.   ^uli-lun-ic    acid,   uith    nitric 
dn-o,nK.ac,ds.     Van  der  Moer's  reaction  is  cl.aracteri 

0      liood    ll     r""f'  "  "'^  production  by  fernc  chloride 
and  then  passnipr  on  warniin-  to  blue. 


Brooms. 

Sparti.,,  jnurnn,,,    Spanish    broom,    and    <  ■,/;.,,,,    Sm- 
P«:->2     -^rnmon   broom,   mrrit   mention  as   a    precaution 
for    they   contain    the    volatile    alkaloid    .,.rfL.     u  •  "d 

ogtcal  ettecs,  causn>,  central  nervous  paralysis  "  The 
therapeutic  dose  of  sparteine  sulphate  for  the  hor^e  is  l.".  to 
..grains  (Kaunnann.,  and  the  plant  yields  ai,out  O.!  per 

-o  ponnd.s  0     he  plant  about  1  ounce  would  result,  and  this 
^^ould  probably  be  an  average  poisonous  do^e  ,ten    ime.  t  le 
vernj^e  therapeutic,.     Poisoning  by   spartiun.  is  theref^ 
onh  likely  m  exceptional  eases. 


Lupines. 

Of    the    lupines,    only    Uj,l,u,.    hUrus,    or    the    vellow 

lupine,    appears    to    be    very    dangerous,    and    has"        n 

esponsil^e  for  poisoning  of  sheep  on  the  Continent,  e.p  cT 

ally   in    r.ermany,    lau    in    Montana    L.    !...■„,,,  J/„ J l^, 

8  sceptib  e,  bu  do  not  receive  so  nu.cli  ordinarih  as  do 
Bheep.  According  to  the  rjerman  authorities,  a  dail v  ration 
of  1   pound  of  the  whole  plant,   'pound  of  enipty  pods   0 


.  i     i 
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■  poun^  of  seeds,  will  produce  poisoning.     The  poisonin. 
n  Geimuny  was  most  common  al.out  l,s80,  when   nearlv 

Symptoms  -Acute  lupinosis  is  n.u-ked  l.v  inapp.tence 
aysp„a.a.    and    fever,    the    temperature    risin,   .!v    r^ 
-,     ham.tuna.      circulatory,     and     digestiv^     d.ran.e 
-nts:    tremhlin,.    spasms,    and    verti^^.      .Tau       "  t 

-actensfc.     In  the  chronic  form  the  i^erstitial  h    ^^it 

Post-Mortem  Appearances.  -  The  liver  sIk.ws  fatty 
'I^enerat..,  kulneys  inthuaed  and  urine  icteric/ sp£n 
-  t  and    un..,.ed.      The  lirst  stomachs  are  intlan  ed    an 

e..em,s,on  of  hlood  in  the  intestine,  peru^^^ 
«n.;  '^•■''™''  ^'f  ^'- '""^^ '-Tnx,  and  pia  mater  is 

Treatment.— The  tvMinu.ut   ,f  i     ■      ■ 
-,i  •,  v-         ,  ritatmcnt  of  lupinosis  con^M-,  in  tl,.^ 

e^u,U..notac.Htied  water  to  hinder  absorption,  oumM^^ 
tl'e  in,olubihty  of  lupinotoxine  in  acids.     CI  an^e  (»f  die"t 
nece^ary,  and  removal  of  the  cause  hv  oily  pur^It    e 

AcUvePnnciple.-An  active  prindpl/ it  . ^.  Jed  l,y 

™  .".^  of  2.>  per  cent,  .oda  from  lupines,  and  has  l.en 

ed  n,,n^,,,.rn>,   (Arnold: .  or  ir.m.r.r  dvuhne),  from  the 

aundtce  characteristic  of  lupinosis.      It  is  possih/e  that  t   e 

-son  .  formed  l,y  , he  agency  of  moulds  ifter  .tora' 
1  'I'.no  ts  not  constant  in  it,  actions,  hut  the  point  .un/o     e 

te.ogene,  winch  rs  not  s.luhle  in  water  or  acids,  withstands 
hree  hours  dry  heating  of  I'.O    F.,  but  loses  its  toxiei 

-stheatrng  at  2-.  atmospheres  pressure.     Detection  o 
"P.ne  potsonmg  hy  analysis  is  therefore  impossible,  hut  a 


Trifolium  hybridum. 

The  well-known   "alsike  clover  -  differs  fron.  white  or 
•utch    clover   CTriroInnn    r,,.,,.)    i„    paving    a    pale    pink 
Huwer,  and    stem   er^pf    n.,.j    l,.„.^..i--!     .....f,       /         '      ' 

litfiOuL    II 11  lis    at 
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the  nodes,  tlie  stem  of  T.  rrp,us  \mn^  creeping  and  rooting 
at  the  nodes."'" 

There  seems  to  i^e  an  agreement  of  opinion  that  prolonged 
feeding  of  sheei.  and  other  unimals  on  alsike  clover  mav 
prove  harmful,  ;uid  it  is  remarked  that  the  plant  is  not 
eaten  readily,  particularly  hy  the  horse  iCornevin). 

Symptoms.— In  the  Imrs,  the  same  authority  notes,  as 
the  results  of  the  derangement,  excessive  salivation  and 
stomatitis  ;  and  as  general  symptoms  sweating,  convulsive 
masticatory  movements,  and  (edema  of  the  upper  lip.  At  the 
same  time  there  is  chronic  intestinal  irritation  and  colic. 
In  severe  cases  the  conjunctival  and  huccal  memi>ranes  are 
infiltrated,  •  nd  display  a  marked  yellow  tint. 

■\\.  M.  Scott  T  descrihes  the  poi>oning  of  tup  himl,..  hy 
alsike  clover  on  the  point  of  seeding.  Ten  out  of  fifty  were 
very  ill,  -taggering  and  gritting  teeth  continuously.  '  Some 
of  the  woi-.t  emitted  short,  sharp,  painful  grunts,  and 
two  died. 

Treatment— This  consisted,  iu  Suotfs  cases,  of  removal 
to  hare  pasture  land,  and  exhihitiou  of  ether,  mo'-ph:  .c 
hydrochloride,  hydrofyauic  acid,  chloroform,  and  sodium 
bicarhonat...  uith  2  lal,le>poonfuls  of  linseed  oil,  and  \  pint 
of  linseed  lea— ni-jit  and  morning. 

Post-Mortem  Appearances.— Thi  lumeu  full,  reticulum 
empty .^  ahoiiiasum  containing  watery  herbage,  membranes 
much  iiillame.l.  The  intestines  alternately  contracted  and 
dilated:  the  contracted  parts  pale  and  bloodless,  the  dilated 
parts  red  .)r  [»n-[>\e.  Yellow  seeds  were  found  in  the  ingesta. 
Lungs  and  riglit  kidney  slightly  conge.-  cd.  IJronchial 
tubes  and  trachea  contained  slightly  sanguinaceous  froth. 

The  cause  of  poisoning  by  this  plant  is  unkno\\:i. 


Ill  I 


Lathyrlsm. 

He\eral  varieties  of  the  genus    ratlnirn^  (such  as  dog- 
tooth.   Indian,    or   mutter,    pea)    have   proved    prisonoul 
L.  sutinis,  L.  rirem,  and  L.  ihjiHcntnn  are  typical  examples. 
*  JJintliiUii  and  Hooker.  t    Vcf.  Record .  I'JOO.  d.  101. 
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The  Indian  pea  was  first  brouglit  into  Europe  witli 
cereals  of  Eastern  origin  ;  but  peas  of  tliese  varieties  have 
long  heen  known  to  1,0  poisonous  liaving  l,een  mentioned 
l>y  Hippocrates  and  Pliny. 

Cases  of  poiso.iing  aiaoii'^st  hordes  appear  to  have  heen 
fn-st  noticed  in  England  in  the  eighties. 

In  the  earlier  stages  of  growth  the  plant  is  harmless,  and 
may  he  used  as  forage,  I<ut  from  the  time  of  the  formation 
of  seed  and  onward  it  hecoraes  toxic,  the  seeds  being  the 
most  dangerous  part.  The  poison  is  not  lost  ])v  dnin", 
nor  by  boiling  for  a  short  time,  though  possiblv  prolonr^e'^i 
I'oiling  might  destroy  it.  When  boiled  the  poison  see^ns 
to  pass  into  the  water,  fornevin  extracted  ."i  litres  of 
peas,  concentrated  the  water,  and  injecte.l  the  extract 
into  a  dog  of  average  weight,  which  died  in  t.wentv-f,.ur 
hours. 

Pathological  changes  are  more  spe.dilv  produced  when 
meal  rather  tluui  the  whole  pea  is  fed. 

Symptoms.— The  effects  of  Lathyrus  are  very  charac- 
teristic, and  the  condition  known  as  '  lathyrism ''has  been 
observed  in  man  and  all  the  domesticated  animals. 
Lathyrism  is  only  produced  when  con.-,iderable  proportions 
of  the  pea  enter  into  the  rations,  and  over  a  prolon-ed 
period  of  time:  in  man  generally  in  the  fourth  month  Tin 
the  horse  fed  exclusively  .-n  the  pea,  the  tenth  dav  :  b„t 
when  1  or  2  ^luarts  are  given  daily  only  towards"  aljout 
the  eightietli  day.  Moreover,  the  malady  may  declare  itself 
so  long  as  lifty  days  after  the  cessation  of  the  pea  feedinq. 
_  In  man  a  constant  sign  is  paralysis  of  the  lower  extrem- 
ities ;  speech,  intelligence,  and  power  ovei'  the  upper  ex- 
tremities are  preserved.  The  .symptoms  resemble  those  <.f 
dorsal  tabes,  and  lathyrism  has  further  been  compared 
with  beri-beri. 

The  lirst  complete  observations  on  the  //.»S7'  were  ma<le 
ill  this  country  by  .AleCall  in  IsSc,/  An  animal  was 
feeding  well,  but  thick  in  his  wind.  After  going  about 
200  yards  with  an  empty  lorry  it  stood  with  the  forele^is 
forward,  neck  stretched,  elbows  out,  and  laboured  breathing. 
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h  was  k,.pt  o>i  Its  fe.t,  until  unyoke.l,  will,  <litHcultv  :  each 
'"•eatl,  save  a  lou.l  sound  from  the  larvnx.  There  was 
M-ofuse  Mveatinr;:  ,,ni,-!c.  irregular,  and  intermittent  nulso  • 
increa.^ed  nnpul..  „f  rh.  heart  :  venous  pulsations  :  normal 
t'-raperature;  and  a  viln-ation  over  tiie  re-ion  of  fl„.  l.irynx 
Af'er  ahout  live  minutes  tiie  <ymmoms  disappHand  '  the 
■iMimal  -ifuird  Wfll.  and  iH.-rn  to  eat  hav. 

Tile  !,nr>.s  Iiad  iuvn  having  ,i  miMwe  enntainin  -  m  per 
cent  Mf  Indian  p.a  m,  al.    Sm,,,,  li  ,d  it  :,,;],.],  others  -..tted 
aad  McUiIl  nutieed  that   nly  tl,.,-. -.vlii.h  had  h  ,d  anhnil.d 
lueril  Were  affected. 

McC'all    experimentally    fed    an     .,id     nut     >oand     cart 
mare,    whose    pulse    ro.-e    in    eleven    d;,vs   fruie    .V>   tn   84 
temperature   normal  :     l,ut    after   .xercise    the    pul.e    was 
1-";    aiid    th..re    was    vihration    over    the    larvnx.     Later 
vesicles  and  mtlum-d  .pots  formed  in  the  UMutii,  an 
was  extensive  loss  ,)f  hair,  not  caused  hy  parasites. 
.*'•    ';•    '^"U"  "h-erves    similar    sympt.mis    with  -rittin<- 
"t  {.,.eth,  frot„ii,,^-.  and  convulMve  movements  of  the  eye" 
recMilin-  ejalepsy,  in  cart  hor.~es. 

■'.   r.   Sl'dders''^    and   J,..,.ph    Al.soi,-'  record   tlu-    etTects 
ot  tlu-  dn;,r.t,„,fh  pea  on  hors.s  and  ponies.     Th.,  do--tnoth 
IHM  1.  nmcli  Iar-,:r  and  whit.-r  il,i,;i  the  mutter  pea?    The 
symptoms    ohserved   were    thick   wind,  a    sta-erin-    -ait 
^y,■akness  of  hind  (piarters,  and  -eneral  si-ns  of  iiUox^iea- 
tion  were  noticed,  and  sudden  violent  attacks  of  !arvn-eal 
paraljsi.  and  dyspnua,  <lurin-  which  there  was  paljlta- 
tion,  frotlun-.  ton-ue  protruded,  eyes  starin-,   Iduish   tint 
of  iniccal    memhrane.,  a!id   palpitations.     The   i.irMxvsms 
.-aiietimes  proved  fatal,  ntlu-ruise  there  would  he  a  speedy 
temporary  vrcnvwy.    Clian-e  of  diet  is  inefTectual  in  arrest- 
111-  thf  malaily.  at  any  rate  at  flr-f. 

i-.  ^reachem  ^  notice<l  no  ill-riV-L.t  in  hcrses  until   after 
twelve  months'  feedin-. 

*..'ases    of    di^ea^e     in    ,■•;*''      ]■  ,-a    i       .      i  i       •  i 

^'>  e    lo    .,(,.,,     ha^e    iiL'en   ohserved    with 

/..  rh/m>',n,n,-  And  with  the   Indian   vetch.'  in    hoth   eases 

in  I-  ranee.     Cnws  had  -reen  vetche^  contahiin-  /..  '7vw.,v«/« 

ffir    ten    lljl'.i  'I'ln-nn    „-r~r.\-^-    I^t,-.- 
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sttTiuim  -A ill,  neck  niu.sck-.-  on  non-uliecif.l  ,.i.l,.  contiaclt-ci 
the  uiouih  closed,  thick  viscid  .tliva.  ^u.poiidc-d  ruminatiu,/ 
constii.ation,  paralysi.  of  the  liiul,>.  lu.s.~  uf  ^en.ihility  i„  tl'e 
skill,  |:ilse  huhU  and  wvak. 

In  u,f  Indian  vdch  c,,=e  the  cau,e  \va.  a  cake  cuniainui  ' 
/"'".'""•;,  and  there  \va.  stithiess  ,,f  :he  l„nvi-  jomt-'^ 
sta-,^'enn-.  Idindnt-,-..,  and  other  >yiupt,nn.-,  a.-  in  the  i)rf- 
cetlin^'  case. 

Witn  .In^i,  and  ;.;.;.  parah.is  of  the  Iiii.d  extremities  i, 
iioiable. 

Cornevin-.  researches  on   the  -/..-/,  aftei-  hvpodenuic  in- 
jection, show  irenihlin-  and  spasniclic  luoreuieiu..    hcrja. 
nm-  m  the  hind  extremities,  and  iM-opa-ated  eventually  to 
the  muscles  of  the  neck  and   fn.nt  le^s  :   later  nau.ea  "and 
vnnntion,    prrfonnd   depression,  and    lo.-s  ,.f   j.ower  of  the 
liiM.t  hmi.,.-  ;  eventually  comidete  motor  i-aralvMs  and  deatli 
wilnout  convulsions  from  the  twentv-fourth  to  fortieth  hour 
Post-Mortem  Appearances.-In  chrome  lathyrism  of  the 
hor.^f  tnere  are  thickened  congested  patche.-  in  the  stomach 
and  intestines;  lungs  eiiKor^re.l,  and  hrondii  showin-  si-ns 
of  catarrh  and  con-c.tion.     The  larynx  show,  irregular  cuii- 
ge.ted  patches,  esi^ecially  r.nuid  the  glottis.     The  intrin-ic 
muscles  are  paler  and  smaller  on  the  left  than  on  the  rn-1  t 
and   ,how  fatty  degeneration.     The  bronchi,  trachea    and 
nasal  passages  are  lilled  with  hloo.iy  .punie  and  froth. 

In  the  case  of  cattle^  the  Mood  nas  thick  and  <lark.  the 
cranium  and  anterior  portions  of  the  spinal  canal  con- 
taining a  large  amnunt  of  bloody  sen.-i.  the  menin-.s 
<leeply  congested,  forming  a  well-marked  network  o- m-  iroth 
liemisidieiv.,  with  black  ha.morrhauic  patches,  extending:  a 
considerable  (iei)th  into  the  tissue. 

The  .>nly  effective /r,.,/,,,.,,/  beyond  removal  of  the  cau-e, 
and  re,,t,  would  aj-pear  to  be  tracheotomv. 

The  chemical  study  oi  ;,rh,n;,.  has  not  suecee.led  in  asso- 
ciating Its  ettects  with  any  definite  simi-le  active  principde 
■-videiice  a,  to  the  destruction  or  otherwise  of  the  poi.oii 
\'\  lioihng  IS  conflicting,   but  the  point  i>   of  considerable 
iMiportance,  tor  it  is  not  impossible  that  further  research 
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Uiay  show  that  we  liave  here  to  <leal  uith  toxine  poisoning 
hke  that  of  the  cantor  hean.  Or  it  may  pos.il.ly  l,e  fou„3 
tlia  lathyr...  l.eks  .ertai.,  essential  components,  present 
perhaps,  only  in  traces,  hut  whose  ahsence  lea-Is  tn  ,li.sea^e' 
as  has  been  .hown  to  he  tlie  case  witli  polislied  rice  in' 
^Mviii','  rise  to  heri-heri. 

KEF(:i;i:xCKs  to  LATIIYI![S^r. 

'  Abstract,  I'W.  U,c(u-,1,  1901,  p.  ;!•.>:;. 
-   Liicet,  I'rt.  lii;-ori1.  l.sos.  p.  24;t. 
^  !•'■  -MiiiclRin,  \;t.  J  I.,  isut;.  p,  77. 
_^   J,  Absou.   \\l.   U.r..r,l,  Lsf).}.  p.  1.-,,,, 
■'  •'•  r.  SlidiJcrs.  Vet.  Juror,!,  ls',)i,  p.  (ii). 
[  <i.  i:.  Kini,',  .//,  Comp.  r„f!,.,  Isilj,  p.  .■-j. 
McCall,   I'ttfrinariiDi,  lSsn,  p.  7si). 


Locoism. 

The  .lisease  of  sheep  and  horses,  well  known  in  America 
cs  /,„•„  d,.rusr,  or  lnr,.>.s„  (Spanish   'loco/  mu.l,,   is  very 
•nmmon,  and  causes  .reat   loss,  particularlv  in  Colorado 
'.nd    Montana.     The    .-etiology   is    ohscure,    but    no   doubt 
reuiams    hat  the  disease  is  caused  by  leg.irainous  plants 
mostly  of  the  .Ura,a,.   species.     The   chief   loco  weeds' 
incriminated  are  .htnojahs  >,..lli,si,„.,  .voolly  loco-weed 
especially  abundant  in  Colorado:  Ara,allns    uiran.s   white 
l.^co-weed   (Montana.;    Ara,al!,.  UnnhrrtU,  stemles;  loco- 
weed,   in    the  ^^estern    States;    and  .Utra.aln.  ..,v..u/.„.s. 
/..W-..S,  and  Lesson.     The  disease  has  not  been  associated 
with  any  chemical  component  of  the  plants  implicated 

Symptoms.-Locoi.m  assumes  the  nrrj,  and  rhmuic 
orms.  Ihe  acute  disease  in  ,s/.,.;u,  marked  by  the  animal 
becoming  unmanageable,  completely  blind,  and  dizzy 
walking  m  long  circles  to  the  right,  ami  then  standin-  in'a 
stupor  for  a  ew  moments.  At  the  beginning  oi  n  Attack 
he  head  is  <  leyated  and  drawn  to  the  right.  The  atta-ks 
l:er.ome  more  frequent  as  the  malady  pron,esse«  The 
pupil  IS  not  dilated,  and  the  e.xpression  and  pulse  are 
nearly  normal.     Treinbjiiur  tit«  .n-^  ,.i,.,..o..*„...-_.;.      -r 
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aiuuials  are  hard  to  mana-e.  tending  to  l,olt  in  an  erratic 
fa-liion. 

In  ,ln-n,nr  l.,r,.isw  there  is  progressive  emaciation  and 
.  ra/niess.  Tlie  animal  is  unaMe  to  take  care  ..f  itself,  and 
■  nay  fall  into  tiie  water  when  drinking.  Horses  niav  remain 
stundmg,  unable  to  walk,  in  the  same  ,dace  and'  without 
water  for  as  long  as  two  weeks.  Sheep  shed  the  fleece  in 
patches  or  as  a  wh,,Ie,  Tremlding  fits  are  fre.p.ent,  and 
death  IS  from  exhaustion  and  mal-ni;triti.,n.  Isolation  of 
l"coed    sheep    is    necessary,   for  the  'loco    hahit '  mav   he 

pickeil  up  hy  imitation. 
The   lr..in>i.   are    not    characteristic,    sheei^   ^^nd    horses 

always  showing  sli-ht  cerehral  conge.stion. 
The  only  etTective  tnafmrHt  ai)pears  to  he  sern-g^ation 

continement,  and  careful  feeding.     But  on  liberation   the 

luibit  declares  itself,  and  locoed  horses  after  an  apparent 

recovery  are  always  dangerous. 


Other  Leguminosae. 

The  European  Ernt,,,  Kmli,,,  or  bastard  lentil,  produces 
in  pigs  symptoms  of  somnolence,  passing  into  coma,  inter- 
rupted by  muscular  tremors,  and  occasionally  with  nausea 
and  vomition.  Sheep  and  cuttle  appear  to  be  tolerant,  and 
the  pig  also  to  acquire  tolerance  (Cornevin  .  It  seems 
possil^le  that  mishaps  are  due  rather  to  mal-nutriti.m  than 
to  a  delinite  toxic  substance. 

Numerous  other  species  of  this  order  are  held  responsible 
tor  poisonings,  of  which  mention  may  be  made  of  the 
lollowing : 

Er„thn,phl„,n  .mnu.n.r  and  /■;.  Co,n,u>,<,«  have  caused 
poisoning  in  Guinea  and  the  Seychelles.  /•;.  ,„nu,  msc,  and 
probably  also  other  species,  contains  a  glucoside,  mithro. 
I'hlnii,  of  the  digitalis  class. 

The  North  American  n>,mn<.du,lHs  ,Iini,„.  or  coffee-tree 
IS  stated  to  contain  a  saponin,  but  cases  of  animal  poison- 
nig  are  not  recorded. 

In    South    Ahica    Croiaiumi    Burhrana.    or    '  stijfziekte 
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{ i|H^ 


I     ' 


'■'•o'  "f  the  liml 
iivc  (liiys  the  .iiiiinal 


I"  l;intt.|»,tvy,  causes  paraly~is  or  Ktiffcn- 

^  "f  rattl,  .  ,Ua;  to  hmiinitis.     Aftsr  al.out 

,  ,  H'Cduif..  very  ^tiir  ill   tiie   jnints   and 

...  :    ,      ■,       :.  ^Uiui.      ill,.    |io„fs  may   ^r|-,,\v    „mii 

to   TliL-ili.T,   the   phiiit   i.-   ..-.I- 


tli'-y   l,i,,.al;   otr.     Acc'onlin 

J    ,  ,  -"""I-     .■'      ...L-ii.;i,     iiic     plant     1.-     ,,|)!v 

'l^n';;.nn„  ulien  fivsh.  l:..|a,„I  „,  ,1,1-  i.  ,1,.,  .,, .„/,.,■ 
^''^-^...rnittle-ln,x.oftlHH-:a>t,M.,  an^l.ei.^  I,.,,..,! 
^;  "luch  causes  ;  cn.talisni.'  o,  Missouri  -  I.ottoin 
iisea^P    .,.call,.,l  f,o,n   its  i-ivvalence  alon.  tlie  Miss.un 

'•v.r-l..I.  and  ,uarke,l  by  lo..  of  ilc.h  una  ,l,.,.li,u.  in  vigour, 
il-o  Icsan  .SVy.Ao.,,  ..,r,o„/,,/ .„,  f,ijolillo.  or  coral   hoan 
riu.    .s.   .....,„,   or  silky  so,.l,ora,  of   tl,e   Southern   (iivai 

nam-,  are  named  as  causin-  iocoism 

c^'^T^  'f  ;;■':"•  "^'^'^''l^-  ^-  " /--.  are  l.elieved  to 

cause  the  South  African  ("Xenta  disease  ,7  ,■  , 

A  coiiMderation  of  the  poisonii,,.  attrilaUed  to  plants  of 

us  order  ,ives  the  impression  of  their  ,reat  .liversitv  in 

ch     a--ter.  and  esj^cially  of  the  vagueness  in  our  knowledge 

of  .he  caM>a,ion  of  such  important  and  well-delined  diseases 
as   lathyriMii   and    locoism.     It    emphasises  tiie   need  for 

re   .,  class.hoation  of  the  plant,  unplicated,  and  for  m 
exact  experimental,  clinical,  and  chemical  studv. 


ROSACEi^. 

The  Ann„.lal.s  varieties  contam  eyano^enetic  .lucoside^ 
and  an  account  of  poisoning  hy  them  has  been  ^Mven  unde 

vanu.es   ^...     The   exot.^ 
^^-n^^^  to  South  America,  is  a  source  of  saponin,  and  foi' 
an  account  of  poisonin.  hy  this  agent  reference  n>av  there- 
t"i-e  he  made  to  the  description  of  the  CarvophvUace-e 


CUCURBITACEvE. 


The  ( 'iKiirliitari  t 


,,,■11   ,,  ,.,     f  P  •/'•'  "*!"  """"''  ^^""^''"'  ''  i'epi-c--entea  in  the 
\uld   tlora  of  Britain   by  Ilr>,uniu  ,lio,ca 
I  ne    SdinrlniiT   i^Mir.iii->-.li^,.      7.',;    i-  ... 

'  '^   ■-''   -••■■■■•■■■■■■■;'■■■.•  j^iciuiiuiii,  and  bitter 


or  white  bryony. 
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^PP  0     or  colocynth.    C.nnni.    CM,„ntln.,    are  f,  und    in 
^')uthern  and  Central  Eurnn.  """^    '" 


itral  Europe 


Fig.  ■27.-BRVONIA  Dioic.v  iWhitk  Brvon 


V). 


Botanical  Charart 


ore         ri.,i..     ii 


need  be  described  liere.     It 


ijryony 
St  not  be  confused  with  the 
14 
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I'liick  lirvoiiy  or  7\////».s  ronuminis,  \\liicli  hfloriKS  to  the 
lh..sr.„;,lar,,.,  iird  uliich  iirolml.Iy  coiitaiiiH  the  ^"ln)e  or  a 
^imilHr  nctivf  priiicijilt'. 

Ihnmna  .lunra  (I'i^.  -JTi  is  a  lUM-ennial  c'imher  (•(.imnoii  in 
hed^-erows  in  En-Iaiid,  tliou-l'  -lot  found  in  Sr.,tlHiid  and 
Ireland.  1l  ditlVrs  from  y„//urs  i,i  having  leavts  divided  into 
Jive  or  seven  l,roa<l  deep  lol,fs,  as  corai.a-e<i  rvitli  tliu  entire 
le.ives  of  Tannis.     Til.,  (lower  is  -reen  and  the  berry  red 

Active  Princlples.-The  white  l.ryony  contains  the  gluco- 
Kide /./7/,-„M,,  the  sfinirtin','  ciR-nml»er  contiuiis  .hitrrui  and 
the  colocynth  contains  r..l.„!,uthiu.  These  -lucosides  belong 
to  the  jalap  or  colocynth  -roup  of  drastic  pun,'atives  which 
also  includes  jalap,  -anihoj,'e.  podophyllum,  leptandrin,  and 
euonymni.  Some,  such  as  jalap  and  colocynth,  are  irritants 
to  the  mucous  membranes  of  the  eyes,  nose,  and  throat. 

Symptoms.— Our  literature  is  not  rich  in  examples  of 
poisoning  by  bryony  or  by  the  allied  purgatives.  (Jam^'eo  • 
quotes  Orlila  on  the  elfects  of  the  root  of  white  bryony 
on  animals,  statin-  tl)at  dogs  show  great  dulness  after 
I  ounce,  and  die  within  twenty-four  hours,  not  showing 
other  symptoms.  According  to  Hertwig,  2  pounds  of  the 
fresh  or  (J  to  s  ..unces  of  the  dried  root  given  to  horses  did 
not  cau.^e  purging,  l^it  abdominal  pain,  loss  of  appetite, 
iiccelenited  breathing,  tever,  duuiess,  and  copious  urination! 
Cornevui  states  that  bryony  promotes  sweating,  and  causes 
a  hvid  hue,  nausea,  di>u.-i.s.  vMi}  abrr.danc  i.aaless  watery 
defacation,  to  which  are  added  in  case  of  poisoning  nervous 
.^vmptoms  of  dtupor  and  tetanic  convulsions.  There  may 
be  superpurgation  or  a  suppression  of  def:ecation. 

The  Jr.;,.,,,  are  not  significant,  and  Cornevin  concludes 
that  the  purgative  etfect  is  not  primitive  but  secondary, 
and  of  retiex  origin.  The  active  principle  is  found  in  the 
alimentary  tract,  urine,  blood,  and  bile. 

As  regards  other  observations  on  bryony,  .T.  E.  King,  in 
I'^Sr,,  noted  liamaturia  in  horses  to  which  white  bryony 
had  been  given  to  improve  the  condition.     J.  .S.  Auger '^ 

I  Y-''!''','"'"''^'/^  Vade-Mecuiii,  18W,  p.  I'JO. 
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•  »';'""terecl  a   c...   ,n   wh,d,  u  horse  ute  ..u.len  dip,.,„.B 

Chemical  Diag-nosis.-^-liryoniu  a-ul   th.   .lu.o.i.Ls  ,f 

'I'l-UK   acl    colours   l.iyonin    ontnge-vellou-.   the..  re,l 
"    •    ':•'    --;-,.,„,    v.olet.      Colocynth    .i„.il.rly    "  e     , 

•  -v.h..v.l    and    the,,    la-oun    colour,    u„,l    Lr    o     ; 
V  luw,.h-h,-ow,.  an.l  then  .hu-k-.-e.!  coloration. 

he  chem.c,.l  te.ts  are  ..ot  satisfactory  or  elearlv  dia.- 
'>t,c.     iaken  ,n  co..ju„ctio„  with  the  tin.lin^^  of  .nrts  rf 
"-  -spected  plants,  such  results  of  .„,,vsis  ^r/l^  ^^ 
valuable  contiruiatory  evidence.  "  '">\\t\ei. 


CRASSULACEiE. 

■'■Ije  o..ly  species  ot  this  fan.ily  native  to  iJritain   and  to 
■•^luch  poisonous  properties  are  commonly  a.si.„ed'  k      , 
to  the  Btone-crops-viz.,  ,v,/„.  .,..,,  eommo  r "  ^ ':  "  f 
;;;l-peppe.c.-eepi„,  jack,  or, old-dust  ;a..dX,,/r^^^^^ 

^lute  s  one-crop.     Both  are  found  on  walls  and  rocks' 
-he  former  havin,  yellow  and  the  latter  white  Howers 

n  alkaloid  .,,/,„,,  ^n.^d  to  piperme  of  pepper,  hut  nothi.i.  of 
1'rc.ise  nature  .s  k.iown  as  to  its  composition.     Toi      ^ 
'^  not  hkely  to  occur,  save,  perhaps,  among  birds  (CW  ^i^ 
Cornevni  n.jected  juice  corresponding  to  10.^  gri  11 ; 
:^  pounds  body   weight  into  a  d^g.  an3    not  d     U  ^t^ 
-Hi  muscular  tremors,  developi,.g  into  choreic  moveme  t 
-ore  marked  in  the  posterior  than  the  anterio.irb      ' 

u'twrt,r^!:;^:^-'''-'^---^.--uasting 


twelve  hours,  when  the  normal 
^'ained.     There  was  nl«,n,i 


conditio.!   w 


iis  re- 


Hongst   the   South  African   plants   belon 


aim  uamiiua. 


,'ing   to   this 
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fuhi-  varifties  of  r„/,,/,,/„„_viz.,  C.  vnitrimsa,  Lcklnuimm. 
u.:^  i>rln,'ulata—'M-e  quoted  as  poisonous,  iind  causing  the 
C'Xenta  disease  ('/.r.j. 


I  ijn: 


UMBELLIFERi?^. 

The  uml»el  family  contain  important  poisonous  plants, 
of  which  those  belongiui?  to  tlie  genera  Cnnium,  Ci<-utn\ 
(F.nnHih,:  .Ethn^n,  and  Clupyophiillun,  (Aitthrisnis)  are  the 
commonest. 

Coniiim. 

The  only  meml^er  of  this  genus  is  the  very  common  and 
well-known  ('■>niinn  ithimlutnni,  or  spotted  hemlock,  the 
poisonous  nature  of  which,  has  l-een  kmnvn  for  centuries'.  In- 
fusion of  the  hemlock  wa,  a  favourite  poison  among  the 
Greeks,  and  was  the  agent  of  the  ofticial  micuh  of 
Socrates. 

Botanical  Characters.— (",.«//n»  wanilatNw   Eig.  -js),  or 
spotted  iiemlock.     An  erect,  branching  annual  or  biennial, 
3  to  .-)  feet  high,  or  .sometimes  more,  -labrous,  and  emittin-^ 
a  nauseous  smell  when  bruised.     Leaves  large  and  much 
divided   into  lumierous  small   ovate  or   lanceolate  deeply 
cut   segments;    the   upper   leaves   gradually  smallor    and 
less   divi.led.      Embi'^    terminal,    not   large   for  the   size 
of  the  plant,  of  10  to  ir,  rays.     Bracts  short  and  lanceo- 
lated  ;  those  of  the  general  involucre  variable  in  number : 
those  of  the  partial    ones   turned  to   the   outside   of   the 
uml)el.     Emit  about  -  lines  long.     The  stem  is  often  con- 
spicuously marke.l  vith  purplish-red  spots.     The  plant  is 
common  on  the  banks  of  streams,  in  hedgerows,  and  the 
borders  of  fields. 

Active  Principle  and  Doses.  In  th*;  green  state  all  the 
parts  are  poisonous,  less  so  in  northerly  than  in  southerly 
latitudes,  the  root  containing  only  small  'luantities  of  the 
active  volatile  alkaloid  conine.  Slow  drying  or  boiling 
results  in  tlie  loss  of  most  of  this  volatile  alkaloid.  The 
plant  is  Habit'  to  l,e  eaten  more  particularly  in  early  spring; 


'^ 
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sheep  have   been   stated  to  Le  comparatively  insusceptible 
but  several  cases  of  sheep  poisoning  by  it  are  on  re.  U 


Fig.  JS.-Comum  Ma.  l-latim  (Spottkd  ""MLdCKj. 
(From  Smith's  ■  V.  terinaiy  Hvj;i 

A.cordin,  to  Cornevin  from    1  to  5  pounds  of  the  fresh 
plant  w.Il  kill  a  horse,  and  from  8  tc  10  pounds  an  ox. 
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Of  l~l  '^"f  T  ^^-P^---'^''-  o-ne.al  effect 

0  con.ne   .  the  production  of  paralysis  of  the  motor  nerve- 
ending.s,  dyspnea  resulting;  from  that  of  the  i.ectoral  nerves 

fibes':rir""  ^^  '^^ '''''  ^^-^^  "^^'°^^"«  ^^^^^^^ 

noies  of  the  [meumof^astric. 

■xcl^lJ^lJ""" -"^T    '"  "'"''"•   «'■'■"'■""   «f  "'«    teeth, 

1  cceleiated  respiration  and  dyspn-.a,  muscular  tremhlin./ 

be.nunn,  hrst  :     ±e  posterior  members,  difiiculty  in  walk-' 
2;--    Paraly^s:    loss  of   sensibility,  low  te^peratu ' 
lai  d  pulse,  and  death  by  arrest  of  respiration. 

With  the  ,„■  there  is  salivation,  arrest  of  digestion   con- 

t.pation,  and  profound  stupor-    the  respirati^-n  is    .   i 
m  some  instances  bloody  evacuations  have  been  noticed"'" 
m  s.nr^Uhe  abdomen  is  tucked  up,  there  is  a  da/ed 
appearance,  dilatation  of  pupils,  unste     v  ga  t    the  h  , 
bmbs  being  dragged,  coldness,  and  death^aher   .  f  I 
\ulsive  movements. 

i.nl-lilt'to'"'  ^''"\^^'^    ''^^'^    "oticed   prostration  a.d 
^  "    uia    V    T  T"'"''''  '"^f'^^^^l'ti^'e  I-'!^e,  paralysis, 

Conine  is  ,/n>m.o.,l  hy  the  urine  and  by  the  lun^rs   im 
parting  ,ts  peculiar  odour  to  the  exhaled  ai.  ^ 

Post-Mortem  Appearances.-As  regards'the  alimentary 

nil     h^"  "^'  ^'''^^-^--^-.  "-  l''-on  not  being  an 
nitant,  but  some  congestion  may  be  noticed.     The  organs 

u::2rtt;;;:"-^'^---''---'-^^ 

stomarr,'   •'""";•'    '''''''''   "^   ^"^   '^--^'-»   oi    the 
I-.l._.,umthandstnnulan._,.,,^^^^^^^^^ 

l-y   .team   distillation    fr„m    the   ..ikaline   material      The 
odour  ot  the  pure  alkaloid  is  vorv  characteristi      bu 
generally    marked    bv   the    smell    n.t,„.,l    ,     \,'    '""    ^ 
m(vttP.-«      If  1  natural    to    tlie   organ  c 

matteis.     If  much  conme  is  present,  oily  drops  are  seen 
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in  the  .listiilate.     In  the  aI,senco  of  definite  chemical  tests 
the  etiect  on  a  mouse  or  frog  should  l)e  observed, 

1;EFEUE.N'CES  to  IIEMLorK. 
'  C.  Arr-io,  Vcf.  JL,  1907,  p.  ii'^g. 
-  W.  Graham  Gillaiii,  Vet.  IlecnrJ,  1000.  p.  ss. 
'  W.  Gnilmin  Gillaui.  Vft.  Rceonl.  IsDT.  p.  70:i. 
*  B.  Freer,  Vet.  H.conl,  ISO;},  p.  ;j. 

E.  T.  Barker,  I'rtcrinarian,  IH?;},  p.  Oi.I. 
''  J.  Gcrrard,  Veterinarian,  lS7:i,  p.  107. 
■   Holford,  Veterinarian,  lH\\.  p.  OOO. 


Cicuta. 

Botanical  Characters.  — (/<»?«  rir«m  (Fig.  20),  cow- 
bane  or  water  hemlock.  Stem  hollow,  somewhat  branched, 
attanimg  :5  or  4  feet.  Leaves  twice  or  tlirice  pinnate  or 
ternate,  with  narrow  lanceolate  acute  segments,  1  to 
\\  inches  long,  bordered  with  a  few  unequal  acute  teeth. 
General  umbels  of  from  ten  to  fifteen  or  even  more  rays. 
Bracts  of  the  partial  involucres  subulate,  not  quite  so  long 
as  the  pedicels.  The  habitat  is  in  wet  ditches  and  on  the 
edges  of  lakes,  and  it  is  very  local  in  England,  Ireland,  and 
southern  Scotland. 

The  roots  are  hollow  and  septate  in  structure,  from  2  to 
■1  inches  long,  and  about  U  inches  in  diameter,  and  marked 
by  transverse  scars  of  leaf  bases. 

The  Ciruta  species  are  confined  to  the  Northern  Hemi- 
sphere. In  America,  C.  macuhitu,  water  hemlock  or  beaver 
poison,  is  abundant  in  the  United  States.  C.  mqau.  has 
killed  cattle  in  Oregon  and  Washington,  and  ('.  hnJanderi  in 
marshy  land  in  California  has  also  been  reported. 

Toxic  Principle.-The  poisonous  principle  is  not  known 
witii  certauity  ;  the  roots  contain  a  yellowish  acrid  iuice  of 
peculiar  smell,  and  a  small  quantity  of  a  terpene,"but  no 
volatile  alkaloid.  According  to  I'ragnndorff  there  is  an 
active  princi[.Ie,  which  has  been  called  cieutoxin,  classed  by 
Cushny  in  the  picrotoxin  group.      E.  M.  Holmes,  F.L.S., 
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in  an  article*  on  the  ( ■n;ita.  nates  that  ♦ )..  v    .u  * 
snecipq—r  •,  .„/  ,        "•  ■  I'lies  tdat  the  North  Amer  can 


St^^.-^':;^^ 


Fi,..  2<).-CuiTA  Viro.-;a   (Cowbane} 

'>-r-m.s„mi,s- Veterinary  HyKiene/) 


poison- -has   in   its   seeds   a   volatile 
connie. 


alkaloid,  resembling 

^'/""■":^crutica?Jo,n-ual.im,  p.  430. 
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Symptoms.-(7,..^a  mom  ranks  as  one  of  the  most 
•langerous  of  the  '■.n,.Ui,r,e.  the  root  havi.'  f  ueTX 
-;"se,l  po,so„:n,.  Cohhol.l*  noted  a  cv...  1„  bS  Ij 
w  e^^even  beasts  died  witi.  violent  .yn,.:  Jof'^   iT 

an,n.als  were  lying  on  their  right  sides,  Lead  ex.  "     d  Inl 
.espn-ation  ^•ery  hurr.ed.     F.oth  had  col!,  .ted  at  t      1"!, 
--1  "ostrds,  and  there  was  tympanites,  whicir..  Itv    n 
creased  short  V  after  f?p., til      ti     r    ,        »"'Ln  „ieaii>  ni- 

."  imve  .Led  ,vi,„„,„  ,  '  ,  t  f '  Tit     V,"?;     """"r 
nothinr.-  fi,o..o  ,.  .         -^"^Po^t-mortem  revealed 

nothmg,  theie  was  no  gastric  irritation,  and  there  were  no 
extravasations  of  blood 

P  an.  co„,u,„s  the  sub.tanee,  -„„^7,i,..,,,„/  ^l^  ',  ; ''  J 

stance,  but  t  „8  does  „„t  deli.uteiy  establish  ,  ,V„„  merely 
i™.t,ng  to  the  presence  of  an  umbelliferous  ,,la„t  ' 


(Enanthe. 
o.h«-  speces,  always  above  !  im-l,  ,„„,,  b™d,;  ^Ll'L 


*   Vetcrinaiiun,  ]S77, 
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rouml..,].  ar.l  de-ply  rut  int..  three  uv  fiv.  lol.e.s.  fnilels 
on_  Ion.  tenniiui  pe.U.nclo.  with  litte.n  to  twent3-  ravV 
2  inches  lon^  or  n>or.  :  the  l.ac-t.  of  ti>.  invoh.cres  small 
iyul  hnear  seventl  in  th-  partial  ones,  few  or  none  und.r 
l>e  ,^'rn..ral  ,unl„.l.'  :  The  pedicellate  .lowers  at  the  circuu- 
err.nee  of  the  partial  nmbels  are  niostlv.  hut  not  ahvav^ 
'«invn,  the  central  fertile  ones  aluDst  se.sile.  Fruir 
cylindrical,  with  lon^^  ,,eet  styles,  the  rihs  hroad  and 
•scarcely  promin.  d.  The  hahitat  is  sin.ilar  to  that  of 
(  <rHt.,  r,n.,v,/,  and  the  plant  is  cnmnion  m  Great  iJritain 

I  he    root    of    <I-:.nu>th.  rrnrw.    has    heen    the   cause   of 
.several  poisonings,  as,  for   instance,  of  a  ^.tn<;  of  convicts 
at  Woolwich  in  l,s:!5  ;  and,  like  the  ( V,.^,,  has  an  extremelv 
i-apul  parulysant  eliect.     U-:u,n,tl,..,.,,u>.  the  active  principle 
resemhles  cieutoxin.  ' 

Symptoms. -According,'  to  W.  (irahani  tiillani  -  the 
symptoms  recall  hemlock  poisoning,  with  the  addition  ot 
green  fd  tid  diarrlma. 

Cornevin  gives  the  toxic  quantities  of  the  root  for  the  lior^e 
n-1,  th<-  ox  ()-|j.-,,  t!,,  sheep  0-2,  the  pig  (VI.-,,  the  rahbit  2-0 
per  cent,  of  the  body  weight. 

The  juice  of  tKuautlw  has  a  powerfully  irritant  effect  on 
the  skin. 

In  the  n.r  there  is  foaming,  distended  nostrils,  shiverin- 
rapid  and  laboured  respiration,  spasmodic  contractions  of 
be  hmhs  :  the  subject  reels  in  a  circle  for  several  minutes. 
falls_  and  dies.^  Should  death  not  occur,  the  paralv>is 
persists.  Walhs  Iloare :  saw  cows  poisoned  bv  the  roots 
left  m  a  iiebl  after  a  ilood,  and  observed  well-mark.d 
delirium,  succeeded  by  raiad  death. 

With  the  l..rs,  the  onset  of  symptoms  is  rapid,  the 
nervous  predominating;  and  with  the  ;,/,,  hv  -e  doses  f'lil 
to  cause  vomition,  and  death  occurs  with  toe  raniditv 'of 
cyanide  poisiiniim. 

Post-Mortem  Appearances.-^In  acute  p<n-sonin.^  the 
thoracic  and  abdominal  viscera  are  normal,  there  is'^ome 


^ . 


*    I'd.  lirron/.  190ti,  p.  SS. 

t  See  VcU-i-i)Mri,iii.  187;:!,  p.  O'J.J. 
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cun.^eBtion  of  the  nervous  centres,  the  veins  of  the  pin  ,uatn 
1  stenc  eel,  and  there  are  uiK.pIeetic  foci.  In  ,nore  pro- 
racted  cases  eechymosed  patches  are  found  in  the  ahdom  nal 


viscera 

Other  Genera 

plant  to  animals.     ]•  rom  confusion  with  edihle  parsley  it  has 
do  poisonu,,  of  the  human   subject.     It  Contains  an 

aik.iloid  rinuipni..  also  present  in  .Fjhu.a  „iln„ 

rh.n,phyUnn    s,ln.,r,,    wild    cliervil    or   asses'   parsley 

■"/-<.,.  .,//.....,.  Hoil-  ,  is  one  of  the  commonest  British 

eats  It,  and  othe;-  animals  also  take  the  plant,  ap.iarentlv 

Mblms.      According,    to    a    (Jermun    observer    quoted    hv 

Xi''  ^'f"   '-"'"r'""^    the  green  plant/displavd 

^^J!::  ^'^'^""""^'^^  ''''"'''  acute  gastro-intestinal 
Other  species  liave  heen  named  by  various  authorities  as 

^-uited,  t  Hill  sufhce  to  name  them  here  as  suspected 
I.ey  mclude:  />.„,..,  ,...,„,  ^he  wild  carrot,  which  forms" 
bitter  acnd  root  in  distinction  to  the  cultivated  carroT 
U.rarJaun  S,,,.,uU,Un.n,  cow  par.snip  or  ho,  weed  which' 
appears  under  certain  conditions  to  develop  an^irritant 
>--  <n,iu>,uolnun,  cow-c.ess  or  fool's  water -cress  d 
>^  -,..,./.,,,  the  hemlock  water-parsnip  of  the  Unit  d 
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ARALIACEyE. 

nulcrahh,    the  very  common  and  ^^■ell-known  ivv       The 
'ernes  have  been  long  known  to  be  poisonous,  havln.  been 

Ix  them  have  been  recorded.     Over  and  above  an  emetic 
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ami  p.u-ativo  action,  tlie  l.ernes  produce  nervous  eller-ts 
like  clri.nkeiine.s3,  involving  excitement,  tlien  coma,  lal.oured 
respn-at.on,  an.l  the  like  symptoms.  Cases  of  the  poisonin^r 
"t  .jnima  s  are  not  on  record.  The  leaves  are  eaten  l.v 
cattle  without  etlect :  indeed,  are  sometime,  ^iven  to  sick 
cows  hy  country  people  as  a  daintv  iWallis  Iloare)  Birds 
and  small  annual,  mi^lu  po.sil.ly  he  poisoned  hv  the 
berries. 


CAPRIFOLIACE/E. 

Belonging  to  this  family  are  tlie  el.Iers,  s.u,h,rn,  ni,  ; 
the  common  elder,  and  s.,„,„„.„,  j.;,,,,,,,^  the  .hvarf  elder" 

llie  former  is  common  in  hedges,  attains  s  to  1."  feet   has 
ovate  leaves,  white  llower,  and  Mack  herries  :   whilst  the 

alter  i,  foun,l  on  waste  ground,  reaches  2  to  ;3  f^et  has 
lanceolate  leaves,  pink  tlowers,  and  i.lack  herries.  .\1I  pa,'ts 
of  these  plant,  exhale  a  strong  and  repulsive  odour,  and  have 
I'een  found  to  contain  an  emetic  and  purgative  oil,  a  resin 
and  traces  of  valeric  acid.  Animals  do  not  eat  the  plant' 
spontaneously,  and  in  tl.e  very  rare  eases  of  poisonhv^  th. 
symptoms  and  lesions  are  those  of  superpurgation.       ° 

VALERIANACE/E. 

Similar  remarks  to  those  ahove  made  applv  to  Vahn-in,,, 
'tffinmhs,  common  valerian,  cafs  valerian,  oi-  all-heal,  and 
'  •  '/"".w,  or  marsh  valerian,  wiiich  contain  an  essential  oil 
or  mixture  of  oils,  and  valeric  acid.  It  is  most  unlikely  tluu 
sufhcient  of  these  plants  would  he  eaten  hy  animals  to  cause 
serious  functional  disorder. 


^Hi 
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DIPSACEiE. 

A  case  of  injury  by  Srahiosa  s.r.-is.,  or  devirs-hit.  has 
leen  placed  on  record  by  .1.  >roir.*     Bullocks  and  heifers 
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^vlueh  iKul   l.roken  into  a  plantation   a.ul   eaten  t 


It!   nei'l), 
le  tfcth,  and 


«li"we,]    salivation,   duimi,iu<;,'^lttAn''''y'i] 

^-M;.n.  of  the  f:u.iai  .nusHes.  The  to„.  ::;,;•:;; :;: 

^i'^.tlv,..u-ucled.lnulanal.ad..d,,atd,.j,,;tast^^ 
■'  •■  ';wn-,wece.  ul-out  ;i  incl..  Worn  the  tin   an.l  was  t  v 
^"olhnand  sensitive.  '  ^^'^ 


ill  a  test  experiment  on  cattle  fl 


nloutl^   '"""^"''  ''"'""'   n.flannnatinn'of'iho'u.;;; 


I'luMt   wa.s   found   hy 
ue  and 


mi. 
Ill 


COMPOSURE. 

The    very   lar^e   and   widely-.lisrr,huted    order   of   r,.,,. 

la  is  i':^"-''''n  ""'"""  -"--atively  few  poisonous 
pLuUs,  lut  m  all  parts  nf  the  world  poisonin.r  has  heen 
""''•'■  "I"  less  definitely  attrihuted  to  some  species^ 

'"   '•■"'•ope  the  possihility  of  poisonin,  hyArtn.i.ia  on 

->.uY^f  the  volatile.,  of  ahsinth  hash...  noted-     . 
^^hlls_l  lur.r,  ...„,,,  ,,o,eIy  allied  to  L.  .r„n..la   the  ^viId 
-  ;  -kly  lettuce,  has  a  whitish  latex  of  disa..-eeaLle^]ou 
It  .s  not  eaten  wilhn.ly  hy  .nimals.  and  ^  ,o  ,  t  p     ^ 

leL.ui  inone   or   opium    tlip    (r^n,,,-.,!    „  *•        i    ■ 

1  luuj,  uie   .L'eneial    action   heni"   one    n! 
Jiarcosis.  °     "'^    "^^ 

Colnetirt  1  "  ''"^^  "'  ■'"'"'"'"  ^""""''''■"  -^  -ted  by 

sc.uu^^,  and  to  exert  narcoto-irritant,  conjoined  to  cardiac 
ejects,  resembhn;,'  those  of  colchicum 

In  the  rnited  States  Hr/,,nnn  a.nnnuah,  the   sneeze- 
Y"-^   ^ta,pr.weed,  or  false  sunilower,  is  alleged  to  km 

develon.d      ^/">''"/^at   a    taste   for    it    is    sometimes 

1  me<     or  th       "      ■      "■''•'"'  "'  ^'"'^'^^"■^°^'  ^-e  been 
•  lamed  foi  the  poisoning  of  horses  in  AVisconsin   but  the 

damage  may  be  due  to  a  parasitic  growth  on  the  p'lan 

In  lexas  seedlings  of  XanUn.nn  ,ana,lrusr,  or     ocklebur 

I-ve  been  reported  as  rapidly  fatal  to  pigs.a^d  X^:!:!™; 

X        -  — 
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,";'•' ■:''■;'''''''■' •^^•'''•''-■— -naUyf.. linl;n,ain. 

l.a.e.iiM,  l,H.n  >n.,,e,-t..,l  nf  l,,i„^.  poiscmous 

I.'  South  Afm-u  Hevoral  ,,l,,nt.  an.  ,!..snilH.,i  as  •  l,.,o,nv  • 
u-y  ap,,..ar  ,n  c-anso  fatal   .ym,,an,t..s. K„,„   ,,„,;, 

l-J^-.n,,.     ^\H.naIl<nv..,Ito,n.vu,,.,l..atl,.s.u.,v.Hv,^• 
;   '  "--^"■•■-f  s,,,..k      Tl,e  spKies  i.nHK.at.l  „n,ln- tin 

;    '       7;"-'"""^"^"'"^^'-  '"•""/-.  /.'-v.- O n.n.On., 

.tlKl  ( >sl,,,s/i,  niiiiiii   ,ii,,r-lii',  run. 

Two  African  stock  .U.ea.e.  cans,.,]  I,v  plant,  of  the  r,.,„ 
:--'"    appear  to  be  more  ,U.linit..ly  known,  an.l  therefore 
-■n     UK.redeta:'.l    -lescr.ption-viz.,   .vonu...rziekte;   " 
^'  "Uin^^    Mckne.,.,    and    .enecio    poisoning,    or    'M^heno 
'•  ittle  disease. 

Vomeerziekte. 

This  complaint  is  caused  by  the  smali-hranched  shrub 
■""■nn  pass,nu.,„l,s,  or  vomeerbo.sje,  found  in  the  North 
'•-tern  parts  of  the  (;a,.e  Colony.     The  tlowu-  is  velKnv 
a  -ou    I  ,nch  m  diameter,  and  resembles  the  sun,lo\v..r    n 
structure. 

I'oisonin,  by  this  plant  al^^cts  chiefly  , oats  and  slieep. 
.  s     s.ues  that  when   fed   experimentally  to  sheep  tL 
esults   aie   negative,  and  suggests   that   it   mav   be  that 
e  plant  must  ^ 

""b    .  angerous   at   certain    .reasons,  or    that    it   do.s  not 
generate  any  poi.on  when  well  nourished 

Symptoms.-Sheep  and  goats  vomit  continuallv  the 
^om,tmg  being  accompanied  by  a  husky  cou^^h  and 
attempts   to  swallow  the  vomit.     There   i.s   great"  loso 

The  le.ions  are  inflammation  of  the  fourth  stomach  and 
niUmma  ion  of  the  lungs  and  bronchi,  caused  no  doubt  hv 
p.i:,sage  of  vomitus  into  the  trachea. 

In  trra,„n,t  alkalis  and  sedatives  are  advised,  since  the 
n-ntant  seems_to_  be  of  an  acid  character.  Afte;  vomltln 
•'  -^^  ..eexi  checkeu,  purgatives  may  be  given. 
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Senecio. 

nen.l.ers  of  the  nnmomus  --enus  .SV.,..,,,  m.esen  e.I  m 

ve..v,iH,MU..|ylH,.eni,rove.ltol,.  i,.j„,i„„s 

Active    Principles.-TlH3   senec.os   ha.'-e   received   co,- 
snloral,!.   attenU.n    fro,„    the    chemical    and    therl    i'e" 
points  .f  v.ew      Common  groundsel  (x.  ,w„.,.>  „t    , 
shown  to  contan.  in  the  underground  parts  two  alkal 
s~,nu.eandsenecine.Lut.and.nuKival,and4^^^ 

l.Wi,  and  .s.  .;.,.„/,„..,  .„  f„nc.t,onuI  amenorrlm.a.  Tlie 
latter  plan  .  also  the  cause  of  the  Xow  Zealand  '  U  nU  n 
disease,   which  is  acute  cirrhosis  of  tiie  liver 

Lehierre  ~im^)  examined  the  Mexican  's.  ,..,nr,la  or 
clogp.uson  and  reco.n.ed  stages  of  excitement,  rest  Lnd 
spa^m  n.  Us  action.  It  causes  death  from  r  sp^;  ^v 
purah...  1  he  spasms  simulate  those  of  stryeinin :r  U 
thf  ifllex  irntaljihty  is  lowered. 

n.  ]•:.  Watt  *  examined  N.  I.,,,,.!,,,  i,^^  ^So„th  .\frica  at 
he  Imperial  Institute.     He  isolated  two  alkaloids,  senec  ! 
fohn.  and  in  smaller  ,,uantity  senecifolidine.     The  former 
exauiuiL'd    hv    Cushnv    was    f,^iin,l    t  •        ,        ^"'^' 

effect,  as  the.  h„l.  pint  '''''''''    ^'"    -'- 

Toxic  Doses.-According  to  experiments  by  the  Cape 
AgricuUura  Pci^rtment.  quoted  hy  Walsh,  I  pound  dai^v 
of  -S.  .n-rl.lU  tor  four  days  killed  an  ox  on  the  tiftL 
day,  whilst  S  to  10  pounds  of  ,S.  /.//,„/,,,  i„  d,i,v  feedro 
2  to  b  ounces  killed  in  about  six  weeks.  Wlien  ihe  nhnt 
IS  common  It  is  not  eaten  save  in  times  of  scarcitv  though 
It  IS  taken  freely  bv  strange  stock. 

Symptoms.-A   good    ace,,,  t    of   straining   sickness  is 
given  by  W.  II.  Chase,t  who  fully  investigated  the  disease 


•'<>IS()X0[-S  I'LAXTS 


il 


ibser^ 


i-tationUlK  ,.,.a  dry  Hn,l  ..anu.  n,.  d..i,.o  for  f,..,l.  aM.l 


'i    'liiuini.sliud 


essei,  u.,,t,u..,|      l.,,)m  ti,.  c-o.muenaMuent  of  .„-ai„i,.^ 

^--s«n.a.,,,wKtlu.  ann.d.  .ou..aa.~,vi„,,,or     d 
^^o.n:n,,  wnh   head  outstretched,  or  .o,„..ti,u.;   -tJ        . 


•veiitiiiiliv  there  i.s 
'Uli    1.1    tu,)    tn    f,,ur    days    after 


:cltiii--  II, tu  a  lieiizii'd  coiiditioii. 
'HK'oh^cioMHiie.^s.    and    d,.;ui 
i|'l'»'ar,ineG  of  svniiitoni. . 

r.   CI,.,,,!,,.,:-   I.»,  .le.-nl,„d  >1,.  ..ffect  „t  .«noa , 

•issocute.-,  t!n>  |.oi.-onin,-  with  roarin.'. 


"'   -'^''«^'ties   a.ree  in   the    iui,.o.-il,i,it,  .,f   ,    ,^,,.^ 

-n  verv  early  stages.      Chaiahers  say.  Uiat  a  ho":: 

^>  ''•■  k'1't  ahve  for  a  few  months  hy  careful  feedi,,.-   hut 

:;■-;;.-■"    the    veldt    the    sto^aeh    beeonies  ;'•;; 


Ull 

111 

\vh 

en-.M-(.,l      \Mtli 

apliear. 


^'I'ass,    and    ilu- 


on,L;inal    syniptoms    i>.. 


Post-Mortem    Appearances,     in   cattle.   ,„c„nlin^    to 

-Uhe.,3    feel,    and    on    cuttm;,^   is    verv    tou;,di.    with     icute 
-ous..n..t.oninafewcases.     Ti.:  or,.:;  i.  J,     ' 
,>lat    -hue   ui  colour,    and   hasIostthe.harped.es 

■'.  'Muces  n     ale,  very  vised,  and  yellowish-hlack  to  hhu-l 

a. uniheroued  spots  ahout  the  size  of  a  pin's  head,  ;^^^ 
t  m  .  al.o  seen  on  the  interior  of  the  urinary  bladder  and 
0  1  ooth  surfaces  of  the  heart  ,  n.brane.  The  first  I  re 
s-ach.  are  healthy  the  fourth  covered  w-ithha.^^^^^ 

t,      A      Heniu.  by  a  sulauucous  gelatinous  exuda.elf 
;  ^    t-bi>   ot   the  mucous  membrane  is  a  constant  lesion 

Ih-e  is, enerally  inliammation  o.  the  su,all  intestine!   ui 
tue  bloodvessels  of  the  last  part  .f  the  cana!  are  coi  .^ 
""  account  of  tlie  =trainin:,.     W!..,,   rha  i-:.-,.        ^''''-^"^e^* 


•t.  A''7f.s  1911,  p.  ;jis. 
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disease.' there  is  n.ore  change  in  the  fourth  st,.nac-l,    and 

In  the  horse,  Cha.nl.r.  observed  in  six  of  nine  eases 
euora^ous  d.stens.on  of  ,he  ston.aeh.  In  eight  cases  the 
hf'an  and  aorta  w,.re  -reatly  enla.-e,]. 


campanulace;e. 


Lid.,  lia 


"'•"••-'  "I-   acrid    loL.-ha,   is    tlie    onlv    oois.non 
species  of  tl)is  fanhly  found  .ild  n,  JJritain,  and   is  ve r^^ 
y^ve  beni.  found  o,>  moist  heaths  in  J>orset  and  Cornnail 

lhe.en«s  /.-/„/.,   ;,  .videly  ditrused,  tl,ou,h   sauve    in 
U.e  smuer  part  of  Kurope,  ar.d  is  found  in  \n,eru..    ;, 
Austra  ..a        Of    American    lohehas,    /..    n.lT^^^^ 
tobacco).   I.„nnn.  .,.V,..,,   an.l  .,j,laiin.a,  are    regard., 
suspuMous,  and  are  sometimes  found  in  meadow  Inv  ' 

Active    Principle.     Tiie    lohehas   contain   ^.n   alkaloid 
'"/'":".    'U^alo,ous     m     many    physiological    respects    to 
nicotine  and   conine.     It    is    extracted   for  pharma  eitic 
purposes  fron.  the  leaves  of  die  American  /i/itr^ 

Symptoms.-G  l.Mennng.Mn,s7;3,gaveanaccoui  "of 
lK>isoning  hy  .  lobelia  in  Australia.  According  to  h^ 
observations,   after  eatnig  plentifully   of  the  plant    cat t! 

show    lassitude,    and    on    beiiu^    .iriven    Ivn-d  ,, 

^.     ..1    1      1  •  "    '"utn    ii,U(l.   or  suddenlv 

ana  acis  uKe  !';  liadonna. 
Chemical  Diagnosis.- The  alkaloid  lobeline,  separated 

vom  organic  matter,  is  not  very  .ell  chara  ter  s  d  In 
Cagnos  ic  tests.  in  a  neutral  solution  potassn  n  I 
chroma  e  gives  a  yellow  precipitate   ,,:  strychnine     ad 

rohde  s  reagent  colours  violet,  deepening  witliin  ah  ut  tw 

*    Vefcrt7inrlan.  ]87;i,  p.  451. 
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ERICACEiE. 

Tlie  poisonous  me.nl^er.s  of  tl>i.s  family  likelv  to  1,.  tuund 
H'    .mu  Bntam  are  ,he  exotic  slirubs.  Uln.UI,:,,..,,    ,  ,,,,, 
-1  ^A.^...,  or  laurel  ivy.  widaly  cultivate.!  for  ornau^ntai 

I!h..h„L„lruu  appear,  to  he  often  eaten  freely  l,v  cattle 
-  ^heei-.   and   several   cases   of  poisonin,    Ly'it  'a.e  on 

Hnpe   trom   San   l.-ancisco  to  British   Ch.ml.ia,  and  ha 
'"■en    rei)oi-t('(I    ns   jinJun.in,,..    *.,     .1  ,        •      ,, 
,,  -  -     X-;---'-    --■    .sueep  111    ure-on,   wi„lst 

/,.^..,._.  natn-e   ni   tl.  ^ 

Active    Principle.-Our  chemical   knowledge  ot   rhodo- 
''•'■';.^-uH  roison    IS  no,   complete.      The  leaves   contain    a 

n,  resolved  hyands  to, he  yellow-redrhodoxanthine 
;n.d  It  IS  r.oteworthy  that  a  reddish  tint  has  been  observed^ 
ni  the  mnk  of  a  cow  poisoned  hy  this  plant.     The  leaves 

^i- contain  a  hitter  yellowish-brown  resm,  and  contain  th 

■ative  princ;pler/,/,//„„„,A,/,,,/y, 

Symptoms.-After  ingestion  of  rhododendron  leaves 
■"III.  and  sh.,,,  manifest  intense  pain,  diarrlm  a,  and  dis-' 
-mfort  .nttnig  the  teeth,  saliva.in,,  and  fre,pieii,!v  vomit- 
'■;,'■  1  here  is  .sui-pression  of  lactauon,  trembli;,.,  and 
.^pasms,  vertigo,  loss  of  power,  an.l  death 

liecent  case.s  of  rhodo.lendron    poisoning   of   cattle  ui-p 
;   ose  noted  in  referuicesl...  and,.     Th^  ag  e     "  1     , 
tl.e   salient   points,   serve   to   emphasi.se   the   .eneralilv   o 
ajtual   vonntion   under    the   mtlaence   of  this''     ";:^  •,,: 
alHO  well  display  the  nervous  svmptoms. 

One   of   the   ea.liest  observations^  is  on  ndns.  and   is 
.-"arkable,  in  that  no  diarrluea  or  actual  vomitioii  wa 
-  -.^erved,  but  there  was  the  same  disinclination  to  mo^e 

sta"('eiMiT'    -iiwl  i-i    III,  'i  iiju>c, 

'^''oo'=""o>  ana  leeliiig  gait. 

In  ;'..y-   3,6  e  t,,e,e   are   simikr  symptom.s,  but  actual 
^')mltlon  does  not  seem  so  geneial  as  with  cattle. 


:  1.  jii.  L 
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Post-Mortem  Appearances. — These  are  not  well  maiked. 
The  mucous  memliraiie  of  the  rumen  miiy  lie  easil}'  detiich- 
ahle,  hut  there  is  not  extensive  intlaraniation.  riiod'tilen- 
dron  leaves  will  prolnihly  he  found  in  tlie  stomachs. 

Treatment.— Most  of  the  eases  referred  to  recovered 
under  treatment  hy  means  of  a  lirisk  oleaginous  purgative, 
followed  hv  chlorodym  or  rmniti  r-irritants  to  al)doniinal 
pain,  and  ^^eneral  stimulants  and  tonics,  sucdi  as  ammonium 
carlionate  and  spiiits  of  nitrous  ether. 

Wallis  Iloare-  in  the  case  of  a  young  cow,  gave  hrandy  ; 
chlorodyne,  r,n.  :  sp.  leth.  nit.,  -jv. :  ol.  lini,  O.iii.  :  and 
opiates,  with  recovery  on  the  fifth  day. 

Chemical  Diag'nosis. — Tlu'  history  of  tlie  case  and  the 
detection  of  leaves  of  tlie  plant  in  vomit  or  cements  .-hould 
render  this  snpertluous.  A.-,  moreover,  the  chemical  reac- 
tions of  the  active  principles  have  not  yet  received  precise 
study,  a  diagnosis  iiy  this  means  is  at  present  of  doulitful 
value. 

In  a  case  of  a  cow  poisoned  just  after  calving,  Wallis 
lloare  had  dit'ticulty  in  ditl'erenliating  from  mill;  fever,  until 
he  observed  the  vnmition  of  rliiHlodt-ndron  leaves. 
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Cases  of  poisoning  by  Azulni  are  not  numerous,  but  the 
California  azalea  (A.  nfiidniiti'ii.^]  is  dreaded  !iy  shepherd,^ 
in  the  Southern  Sierras.  .\ccording  to  Cornevin,  the 
Bvmptoms  approach  those  of  L"Jiiun  ti  iiinlciitiiiii  (/.r.),  whilst 
the  sai.ie  auth;  -ity  ipiotes  XeiioplKjn's  narrative  <<(  the 
svmptoms  of  delirium  ami  prostration  exhibited  by  tiiose  of 
liis  soldiers  who  i»artook  of  honey  from  azalea  in  A^ia  Minor. 


POISONOrs  PLANTS 


22i> 


Since  the  azalea  is  a  common  ornamental  plant,  'ind 
since  it  is  very  dan^iierous.  caution  must  be  exercised  in 
regard  to  cuttings  of  the  plant. 

Kaliiiiu  inoiuittiinlid,  or  sheep  laurel,  is  abundant  in  the 
North-Eastern  I'nited  States,  and  A',  latijuli'),  found 
throughout  the  grcnter  part  of  tlie  Eastern  States,  and 
known  as  laurel  or  ivv.  is  regarded  as  the  most  iioisonous 
species  of  the  Er'udv,,, .  killing  scores  of  cattle  and  sheep 
annually. 

Kithnia,  or  hmnl  iri/.  —  .1.  ^'oung,  of  iiraintret;,* 
signalised  the  death  of  20  out  of  l.'O  ewes,  which  all 
-utiered  from  eating  a  species  of  kalmia.  On  the  next 
(lay  they  were  all  lying  down,  and  showing  sym]itoms  like 
those  of  gripes  in  horses.  The  bodies  were  full,  but  not 
swollen.  Castor  oil  was  swallowed  with  ditliculty.  Before 
death  there  was  great  stitYness,  proitaldy  tetanic. 

Amongst  others  of  the  KrhnvKf,  Liihnn  jHihistri  is  noted 
by  Cornevin  as  causing  similar  poisoning  to  rhododendron 
on  the  Continent,  and  /..  iilciiilnbiiinii/  and  iji'i  .ihtit'lii mn 
iU'e  suspected  in  America.  I.'  nmtliu'e  i-fid'uhai,  x\\n  branch- 
ivy,  hemlock,  or  calf-kill  of  the  Alleghany  Mountains,  is 
known  to  be  fatal  to  all  kinds  of  stock  in  that  district,  and 
/..  /■'/'■«  /;/(/.s7(  has  been  re^jorted  from  New  Jersey  as  especially 
l.ital  to  calves. 
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OLEACE^. 


This  family  is  represented  in  Britain  only  by  i'nt rhinx, 
the  ash.  and  I.iijtintnnn  rnhhuf,  the  privet,  which  has  been 
introduced  into  America.  The  common  privet  has  been 
observed  to  cause  poisoning  by  Turner.'  It  contains  a 
-luco>ide,  I i;iii.stri II,  whkh  has  not  received  very  close  study. 

Turner's  observations  were  made  on  horses  put  into  a 
ileld  with  an  unclipjied  privet  hedge. 

The  si/iiniidiii.-i  (iliserved  were  loss  of  powpv  in  hin(l 
'juarters.  pulse  '>0,  temperature  102"  E.,  mucous  membranes 
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slij^'htly  inirflfd,  and  impils  dilati-d.     Heath  occuri-td  within 
from  thii-ty->i\  to  fortv-i-i^'ht  liuur.s. 


PRIMULACE^E 

Tlii.s  family  iiichides  Cii<hii,irii  i-iirnp„iiiii,  the  eonuiinii 
cyclamen  or  sow-hread.  and  Aiiu;iullis  'trr.  u^is,  the  common 
pini[)ernel  or  shepherd's  weatlier-^lass. 

Cyclamen  is  not  an  indigenous  plant,  hut  has  ^staMished 
itself  locally  in  Kent  and  Sussex  from  ;,'arden  culture.  The 
pimpernel  is  a  common  weed  of  cultivation,  and  of  corn- 
iicld.-,  gardens,  and  waste  places. 

C.xclamen  cniitains  in  the  rrnn-  the  glucoside  ■  ii.laiiim, 
and  pimpernel  cnntains  the  gluc<^-idi'  suuhiri,,,  hotli  of 
which  aie  variriies  of  saponin. 

The  etlects  are  thus  similar  to  tho~e  of  other  saponin- 
containin-  plant^,,  and  refei-ence  may  therefore  be  made  to 
these  (see  Cdriif^pli/iHn,-, ,,  ). 

As  regards  pimpernel,  tiie  plant  is  too  small  to  make  it 
hkely  that  a  largo  animal  could  eat  enough  to  cau>e  harm, 
but  e.xtracts  have  heen  jiroved  to  he  poisonous  to  the  horse 
(Cornevin). 
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APOCYNACE/E. 

Tins  family  is  mainly  tropical,  and  the  common  and 
harmless  \'iii<;i,  ov  periwinkle,  is  the  only  repi-esentati\e  in 
Britain.  Bin  many  plants  of  this  order  are  notable  cause? 
of  poisoning  throughout  the  tropics.  As  i-egards  the  active 
principles,  the  species  involved  all  contain  glucosides,  which 
are  classed  Ijy  Cushny  in  the  digitalis  series. 

The  genus  Ajinr,i)i,iin  is  represented  t>y  A.  (ti/,lnis(,-iin- 
JoUinu,  found  in  Central  Kurope,  Asia,  and  America,  and 
.1.  viDuhdnitiiiu,  or  Canadian  hemp,  used  m  America  as  a 
fish  poi>on.  The  acrid  juices,  which  contain  apnr,/„iH, 
provoke  vomiting  an.l  diarrhna,  and.  if  in  (]uantity.  fatal 
siiperpurgation  iConievin) 
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Sin^i'lniiitliiis  l/is])iiliis,  or  Koml/i',  is  the  West  African 
( iabooii  iirrow-poison,  but  no  data  as  to  animal  [)oisouing 
liv  it  uru  on  record,  nor  are  tliero  Mxch  roKardinf,'  the 
^[.■ldaL;llscar  Titmiliiiiia  ri.'iieniierii. 


Oleanders. 

\  arieties  of  the  oleanders  are  \  cry  important  and  well 
known,  especially  to  tro))ical  toxicology.  The  Xerimn 
,J<itii,lrr  i<  a  connnonly  cultivated  evergreen  j)lant  on  the 
continent  of  Euroi)e,  grows  out  of  doors  in  the  Southern 
and  Wf>le!ii  I'nited  States,  is  a  garden  and  hedge  plant  in 
Soiidi  Africa,  grows  uild  in  Mexico,  and  is  nati'v'e  to  A;  ia. 
In  India  Xrrii'iii  oddiuiii  is  the  sweet-scented  oleander,  with 
wliite  or  pink  tlowers  (vernacular,  Kmur)  ;  CrrhoK  thmtiit 
is  tlic  i»astard,  or  yellow  oleander  ^vernacular,  I'ihi  l.aii-r)  ; 
and  Cylui-K  mhtJUim  is  closely  related  to  tlieni. 

Active  Principles. — As  al»ove  stated,  these  are  glucosides 
allied  to  aigitalin.  From  A',  iidnrinu  there  have  been 
separated  iv  rh'ilnriii,  ihriii(l<iiri)i,  and  l:nr(ihiii,  of  which 
neriodorin  and  karahin  stinnilate  the  vagus  and  i  uise  a 
slow,  foriilile  heart-beat,  and  then,  by  exhaustion,  a  rapid 
feeble  action.  Ivai'abin  also  exercises  spinal  etVects  like 
strychnine.  'Jlierrtin,  from  tlni-rtin,  resembles  digitalis, 
with  sometimes  convulsant  action.  These  poisons  are 
found  in  the  sap  and  leaves  of  the  plants. 

riie  iliisc  is  not  large,  a  single  growing  top  of  oleander 
having  been  said  to  be  fatal  to  cattle  and  horses,  whilst 
men  have  been  fatally  poisoned  by  eating  meat  cooked  on 
skewers  of  the  wood  (Walsh).  Three  seeds  ot  ('.  tlicrctia 
would  probably  kill  a  man,  since  two  have  caused  dangerous 
symptoms  i  Windsor) . 

Symptoms. — In  the  experimental  poisoning  ot  animals 
Cornevin  distinguished  a  phase  of  stupor,  succeeded  by 
convulsions,  insensibility,  and  then  paralysis.  Vomiting 
occurs  when  possible,  and  the  retching  continues  after  the 
stomach  is  empty. 
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noted  )iy  -SniiH.  •  in  tlie  (hi„r/,rl,,  .Jnnrmil  „i  V.frrinuni 
Srinin  ,„  I,<,lia.  1,^^7.  p.  T-O.  He  .izave  a  horse  2  ounces  of 
the  leaves  ni^'lit  and  innrninf;  for  three  days,  and  thev  wre 


•\\ 


I'll.,  .".l.  — Xkhium  Olkandki;. 

readily  tal.en  Nvitli  food.  He  observed  dull  abdominal  pain, 
anorexia,  yellowness  and  injection  of  the  conjunctiva,  no 
ijMi'coais,  aiiii  tCujperuLui f  nunuai. 


I'lusoxors  rLANi>, 
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riio  li'sluii.s  wer.  cliietiv  inteiifC  coll^;esti(ln  of  tlic  Hiiiall 
intestines,  iiiirtieiilarly  of  the  (luodeiiuni  und  jcjmuuii. 
llie  Ciccuui  ami  i'"l,,n  weic  ^i!llilal•ly  ati'frted:  contentK 
ii'juid  uiitl  san^'uinaceoiis.  Tlitif  was  iiatcliy  congestion  of 
the  stomacli,  esi^ecially  at  tin-  CMnliae  end.  Tlie  l.rain  and 
spinal  cord  were  normal. 

Tliia-o  is  no  antidote  foi-  tlie  trxtlnnut  of  oleandei-  poison- 
inj,',  which  is  svminomatic.  Kvacuation  and  >tiniulatioii 
are  indicated,  and  cliloroforin  or  cliloral  a.LMinst  co)ivulsions. 
if  marked. 

The  ilrtrrti'n,  is  attended  by  uncertainty,  unless  the 
poisoning'  was  clearly  indicated  at  the  outset.  It  is  dit'ticult 
to  separate  the  f:;lucosides,  hut  thevetui  -ives  a  deep  Mue 
colour  on  hoilin^'  with  1  to  1  liydrochloric  acid,  which, 
according  to  A\  iiid.-^or,  is  characteristic. 


ASCLEPIADACEiE. 

Tlie  order  .l.s(/.;-/r^/,/.  ,„  ,  or  milkweed  family,  includes 
plants  wliich  liave  an  ahundance  of  milky,  acrid,  and 
poisonous  sap,  and  cnniprise  .lsrhj,i,i.-<  s;/ri.'ir„.  cultivated 
in  Europe,  Init  native  to  .\merica,  where  it  is  known  in  the 
North- F.astern  Slates  as  milkweed  or  silkweed;  .1.  tulwr^su 
is  the  Eastern  Inited  States  'pleurisy-roof;  and  .1.  iiw.n- 
niiiii  and  .1.  , /7,  .nrjHi  are  millsweeds  of  California,  Oregon, 
and  Nevada. 

In  Europe  ]liir,f.,riri(,i;  ,.;iirii,,i!,  and  Ciiilho  ],,nii  'inifinii, 
helonging  to  the  same  order,  ai'e  dan^^erous.  All  these 
species  appear  to  act  a-  powerful  drastics,  and  cause  jioison- 
ing  in  accordance  therewith. 

In  South  Africa  the  disease  known  as  '  krempziekte,'  or 
cramp  sickness,  is  ascrihed  in  the  Western  Cape  to  the 
('iniioirlnini  nijhiis.,  ,,r  kliiuop,  which  is  a  trailing  creeper  ; 
and  in  the  Eastern  Cape  to  species  of  C,,!,,!,,!,.,!,  heloiiging 
to  tlie  Cnis.-iiihirrc-  ('/.r. ',  and  known  as  C'Xenta. 


'J'iie  aiKsatiuii  of  the  C'Xenta  disease  has  1 
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t'uii;;iiiil  ^^nnvllis  on  llieiu.  Xotliin;^  is  known  as  to  liie 
cheiiiinil  nature  of  tlie  active  principle  involved. 

Tlu'  animal  mainly  attacked  i>  the  sheep,  though  horses 
and  cattle  may  Ije  also  atlected. 

In  /■"/,■!, ///■//./  the  animals  affected  Unu\  to  la.^  hehind  and 
slaj,'>^er  in  theii'  ^'ait.  They  may  fall  and  lie  iiuiel,  then 
rise  anil  ^^■ontinue  to  feed.  ConviilsionH  are  characteristic. 
The  head  is  ]iushed  down  helween  the  forefeet  and  then 
jerked  u[)war(ls  and  backwards,  or  from  side  to  side.  The 
convulr-ions  may  occur  at  re;,'ular  intervals  nr  very  fre- 
((uenlly,  liiidin;^  to  ^reat  I'xhaustion  and  a  partially 
[lar.ilysed  comlition.  from  which  there  may  he  recovery. 

The  poisoning  is  ti'ulnl  hy  means  of  aperient  (Epsom 
salt),  and  sedatives,  such  as  chloral  hythate  or  potassium 
liromide,  which  i-  ^nven  to  the  ox  in  doses  of  1  ounce  thrice 
daily,  and  to  sheep  or  j^'oats  in  doses  of  1  to  "2  drachms. 
Distension  in  the  case  of  cattle  may  he  relieved  hy  the 
trocar. 


CONVOLVULACE/E. 
Convolvulus. 

The  genus  C'Hirnlnihi.-^  includes  ' '.  Siaiiiiiiiiiiin  and  C 
iuhtjni.  which  contain  the  glucosides  convolvulin  and 
jalaiiin  ns^iectively.  These  ^uhstances  belong  to  the  group 
of  drastic  purgatives.  The  British  species  of  Coiirnlnili,  or 
hind-weeds,  do  not  appear  to  have  heen  definitely  proved  to 
contain  these  glucosides,  though  it  is  possible  that  they 
do  so. 

Symptoms.— Convolvulin  acts  as  a  local  purgative,  but 
in  large  doses,  when  it  encounters  insuflicient  bile  it  causes 
an  astringent  effect.  The  cininilruld.'i,  i)ind-weed  or  lap- 
love,  is  dangerous  to  pigs.  A  goixl  example  of  its  etl'ects 
was  recorded  by  Olver.*  The  animals  had  eaten  profusely 
of  conxolvulus,  and  displayed  loss  ot  api)etite  and  attempts 
to  vomit.  Before  death  the  head  hung  down,  and  the 
animals  had  a  sleepy  appearance. 

*    \'i'(criii'tri(in.  Is7'2.  p.  727. 
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On  post-mortem  tlien;  was  found  serous  efTusi-.n  in  the 
tilRlominal  cavity.  hiuI  the  intestiiiL-s  were  empty,  .siive  for  ;i 
httle  thii.l  an.l  -a-.  The  stouuich  was  full  of'  green  food 
containing  eonvnivulus.  There  were  a  few  petechial  patch...-, 
on  the  villous  niemhrane  of  the  stomach  ;  the  other  vi.cera 
were  healthy,  luit  tlu-  brain  wa-  lii^hly  con^^ested. 

Cuscuta. 

The  ^'enus  ( ■n.na.,  includes  ( '.  ,iirnp,.u,  the  greater  dodder, 
which  lias  Imjcii  held  re>ponsil.le  for  poisoniii;;. 

Botanical  Characters.-The  dodder  isa-reenish-yellow, 

tendin"  to   i-c.l     ImhiIp^-- .,   ;.;,.  j.   ..i        'in      ,i         "    . 

--  ■•   -— ...t-.-.j,  j..n,i.-nu,  iiciij.      Ill    iKjwers  lorm 

clusters,  are  small,  ^e^sile,  and  have  hroad  and  roundi-d 
sei.als.  It  is  not  very  common  in  England,  and  is  con- 
lined  to  the  South.  A  variety,  ( -u.r^^tn  tniulu,  is  found  in 
clover-lield.-. 

Symptoms.-Dodder  is  stated  to  cause  enteritis,  and  to 
evolve  also  nervous  symptoms  in  y■^/.v. 

Holterhach*  observed  illness  of  n»rs  caused  by  a  clover 
contauiing  :>{)  per  cent,  of  the  Ciisrutu  Inu.lit.  He  noted 
trembling    movements   of  the  liind   quarters  and  swelling 


over  the   hock-joints.      The   i'aci' 


k  was   arched,    head  out- 


stretched, anxious  appearance,  and  quick  breathing.    There 
in  which  the  hind  feet  alternatelv  took 


was  violent  shakin 


part,   uicreasini 


untd  the   animal   was 


ittack  declined,  leaving  the 


in 


latient  e.\hausted  an 
Mowed,  b 
recovered  'luickly,  and  remained  healthv 


a  frenzy.     The 


with    sweat.     Other  attacks  k 


u  cover 


ed 


ut  all  the  animal 


SOLANACE/E. 


The  four  Britisl 


genera  of  this  family  ^viz.,  Atr^.pa, 
U'h^^rmmns,  hnti'm,  and  .Vo/«^»;;/— each  contain  poisonous 
plants,  and  to  them  we  may  add  the  exotic  tobacco,  or 
SirnUana  tnhnruni,  which  is  cultivated  to  a  limited  extent, 
and  i.s  likpjv  t-n  li^  mmvi 


l„l, C^..    .1  ,  .        . 
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nicoline.  The  family  tlius  iiicluiU;.s  many  of  our  commonest 
and  most  (liin^eroiis  itoisonous  plants.  Eiicli  is  rei>resentecl 
in  America,  and  ('rstrmii  iinrtiiniiiiii  in  South  Africa,  whilst 
datura  is  a  conniKin  Indian  poixm. 

Active  Principles.  Ijefore  proceeding' to  detaiU  lesard- 
ui^  cacli  <|icci(;.s  it  will  lie  convniient  to  iloscrilic  the  active 
principles  of  the  plants  involved,  which  frotn  this  point  of 
view  may  he  divided  into  three  ;;roii[)s  — 1 1  -  tlie  atropine 
group  :   iL'i  tlie  solaiiine  ^roup:   iiti  tlie  nicotine  j^'roup. 

I'l)  The  atropire  ^'roup  comprises  the  genera  Ahojxi, 
llii'iS'/i'inins,  and  1  >i(tiiiii,,ini\  the  species  .  I O17"/  II'  IIiI'I'hiiki, 
! !  ii,,.s:f  i/ii  III  lis  III, III'  and  l>"J'ii'':  V/vf. '.'("//!".'".  Thev  coi'trtin 
alkaloids,  or  mixtures  of  alkaloids,  of  the  atropine  ^roup. 
These  are  atrojiine,  hyoscyaminc  hyoscine  (also  called 
bcopolamine),  and  atroscine  (also  called  (.-scopolaminei. 
They  are  very  closely  related  chemically  and  also  physiolo- 
gically, and  form  the  mydriatic,  or  pupil-enlarging,  group. 

['2'  The  s(.)lanine  group  compri>cs  the  ;4nnis  S^Jniiinii,  and 
the  species  N.  ihiliuiinn'i  and  .s.  ui'inini,  found  wild,  and 
,s'.  tiilii  r'iSKiii  I  potato  I,  .S.  Ii/nijii  rsiriiin  (t(jmato),  and  .^^  iii<  Imi- 
<l>  lui  legg-planti  cultivated.  They  all  contahi  tlie  glueo- 
sidal  alkaloid  solanin.  allied  to  the  saponins,  hut  containing 
nitrogen,  and  resolvahle  into  a  ^ugar  and  an  alkaloid  sola- 
nidine.  Like  the  saponins,  solanin  is  colloidal,  and  not 
easily  ahsorhed  through  the  intact  alimentary  mucosa. 
l]ut  solanidine  is  easily  ahsorbed. 

1:!)  The  nicotine  group,  represented  by  tobacco,  contains 
the  volatile  alkaloid  nicotine,  allied  chemically  and  physio- 
logically to  conine. 

Atropa. 

Botanical  Characters,  —.i^y.^jir*  Jlclliulninia  ^Fig.  3-ii, 
deadly  nightshade  or  lilack  cherry,  reaches  about  3  feet, 
has  an  herbaceous  stem,  ovate  leaves,  solitary  dark  purple 
tlowers.  and  black  berries.  It  freipient>  waste,  stony  places 
in  chalky  districts,  the  vicinity  of  old  castles  and  ruins,  and 

but  common  in  the  South  of  Europe. 
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All  i),irt>,  especially  tlie  roots,  coiituin  nmiiily  (itropiiit! 
('about  O-i;  j)er  ceiit.^.  with  variiiMe  proiiurtions  nf  tlie  iillitd 


Fig.  32.— Aruoi'A  Jjklladonna    Dkahlv  Ni<;ni-i(AM:'). 
ll-'iom   Siiiitli  s    •  VftiTinary    ily.^iciR-.', 

alkaloids.     Atropine  usually  fonu.s  a  largei'  proportion  i 
the  old  than  in  tlie  younj,'  plants. 

Toxic  DOofeo. — ruisuiiiiiy  by  tile  plant  is  rart,  m  part  l-y 
reason  of  its  scarcity.     Cats,  dogs,  and  birds  are  sensitive, 
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tile  liur-c  and  ox  less  so,  wliilst  tlie  pi^',  ^om,  sliccii,  '^'"1 
iil'l)it  ciiimot  lie  ikiisouimI  1i_v  the  iilant  nr  t-wii  tlit-  root. 
'1  hi-  is  jirolialilv  diit;  U:  the  rapid  fiiiuiii.itioii  of  atroiiiiie 
l.y  tliu  kidneys,  for  wlicii  ^'i'  n  inti-avtiiou-,ly  liif  alkaloid 
causes  typical  Hymptonis. 

According'  to  (  orncviii,  -1  pounds  of  ilic  '^wvn  iitili  daily 
f'lr  tlu-(U'  days  producid  no  |iatli'ilo;^ic.d  di-tui'Lanccs  in 
liorsfs. 

llcrtwit^  states  ('.  ounces  of  tlu  dri.-d  r,,it  ,■>  In:  a  fatal 
dori(   for  tlio  \\u\->y\  and  liiat  cattle  arc  c'lHiilly  -usrrpiil.le. 

I>an^'erous  syniptmns  result  indoles  from  tiie  aduiini-tra- 
tion  of  :!()  to  .10  i^rains  of  tlic  dryiijant,  ,ind  ,  of  a  ^;rain 
liypoderniically  kill  do^^s  of  from  1."  to  It)  pounds  wcij^dit 
'  I'inlay  1  »nni. 

Symptoms.  — When  ^dven  in  toxic  doses,  atropine  causes 
in  animals  dryness  of  the  muutli  as  a  notice.iiile  etTect  of 
the  {general  inhiliitioii  of  secretion,  increa-ed  pulse  and 
respiration  freipiencies,  and  elevation  of  temjjerature.  Tiiere 
is  dilatation  of  the  pupil,  with  Idindnebs,  restlessness,  ner- 
vousness, delirium,  and  muscular  tremldin;^'.  After  this 
jieriod  of  excitement  there  en<ues  fall  of  temperature,  con- 
vulsions, motor  and  st  nsory  paralysis,  with  sta;,'^'ering 
movements,  feeljle  and  >low  respiration,  relaxation  of  the 
-phincters,  and  death  in  convulsions. 

in  dogs  the  pulse-rate  may  lie  as  higli  as  lUO  :  in  horses 
it  may  be  alfout  doubled. 

(i.  il.  Livesey"  recorded  typical  symptoms,  excepting 
that  there  was  no  mydriasis,  in  a  fox-terrier  liitch,  which 
liad  licked  herself  after  ruld.ing  with  helladoinia  liniment. 

The  Post-Mortem  appearances  are  not  characteristic, 
being  those  of  asphyxia. 

Treatment.  —  The  treatment  of  poisoning  consists  in 
elimination  !jy  emetics  or  purgatives,  and  treatment  of  the 
symptoms.  Sedatives  may  be  desirable  in  the  early  stages 
of  excitement,  but  it  must  'oe  remembered  that  toxic  doses 
of  atropine  cause  depressant  elJ'ects.     Stupor  is  combated 
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or  catTeiiu'.  Tin-  caiitiMiis  use  df  the  iiliysi(;l<i;^iiiil  aiitiihitcs, 
I  ."-criiio  a^'iiinst  mydriasis  ami  ])iIociirjiine  a^aiii.-t  the 
^Iryiii;,'  up  of  .soc-rciidiis.  is  iidvJKal.Ic. 

Chemical  Dias-nosis.  -Atropine  ami  tlic  alii,  d  .tlkalnids 
aiw  sejiaratcil  in  the  scarcli  for  V(;4(;laliic  poison-  in  ci-f-  )f 
pnisonin^'  l.y  any  of  tlm  plants  of  this  ;,'roiip.  A  vrry 
vahiuhie  tc^l  is  an  oliscrvalion  nf  the  niydi'iati--  ctl'tc'  ^n 
tlie  eye  of  a  cat.  A  <.tood  chfuiica!  test  is  \  italiV.  Tin; 
residue  of  alkaloid  is  heated  on  tlu.  .-team  luiMi  t^  dryness, 
'.vith  a  feu  drops  of  concentrated  nitric  acid.  (  hi  moisteniii" 
tlie  yellow  residue  with  iilciilioli-.  pntash,  ali-oiiine  and  its 
allies  giv(;  u  red-violet  c-loiir.  ""le  test  is  exceedin.^ly 
lelicate. 

Hyoscyamus. 

Botanical  Characters.— ////.>.//„, /(/,.s  m./,  ,■  .Fi-.  ;;-i,  jr 
I'l.iek  lunhane,  is  a  coarse,  erect,  hranchiiiL,'  annual.  1  to 
■1  feet  iii<,'h,  more  or  less  h  liry  and  viscid,  with  ,i  naustjoas 
mell.  Leaves  rather  iar^^e.  ses-ile,  the  upper  ones  claspiuf; 
the  stem,  ovate,  and  irrej^nilarly  piiinatilid.  I'lowei.-  verv 
.-hortly  stalked,, the  lower  ones  in  the  forks  of  the  l.nmches, 
the  upper  ones  sessile,  in  one-sided  leafy  cymes,  rolled  l)ack 
at  the  top  hefore  tlowerini;.  t'aly.v  short  when  in  llower, 
Init  persists  round  tlie  fruit,  and  then  an  inch  loii^',  stronL;Iy 
veined,  with  five  stitl",  hroad.  almost  prickly  lohes.  Coi-olla 
ahove  an  inch  long,  pale,  dingy  yellow,  with  purplish 
ve^ins.  Cai)sule  opening  transversely,  with  numerous  small 
-eeds. 

The  henhane  is  somewlnu  rare,  and  of  snnilar  hahitat  to 
that  of  the  deadly  nightsh  i  le.  In  the  L'inted  States  it 
occurs  as  a  weed  of  European  origin.  The  AVe.st  African 
!l.jahj<z,  according  to  Cornevin,  is  eminv,ntly  poisonous. 

Symptoms.  —  Ilenhane  poisoning  is  infreijuent.  hut 
the  plant  is  sometimes  cultivated  for  medicinal  use,  and 
•1.  R.  Welshy  '  has  placed  upon  record  a  case  in  which 
animals  were  poisoned  in  a  lield  thus  cultivated  several 
vears  ureviouslv. 
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There  were  observed  nprvo-mii>c;ilar  exaltation,  eyelids 
anil  iriiles  much  dilated,  eyes  amaurotic  and  very  bright, 


Fi,,.  ;!:i._IIv,)„  VAMT-  Nii.kk  iI'.laMv   IIi.nt.wi-: 
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l)iilse  fui!,  temperature  iinrnial,  rfS}  iratiun  dillicuU  and 
hurried,  ja'ofuse  nalivation,  niubLdus  of  the  ncek  o-d 
extremities    in    a    state    of    tetanic    rigidity,    consid>      hie 
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alKluminal  distension,  sterconiceous  and  renal  luiunctories 

entu-ely  suspended,  death. 
Creuxel-ol. served  lienlnine  symptoms  in  a  cow  two  liour< 

after  eatni^  tlie  plant.     The  pupiN  were  dilated,  c.>njunc- 

tiva-  uijected,  carotids  heat  violently.     The  animal  attempt.,! 

to  rise.   Imt  fell   again.     There  were   ^^on.ral   convulMons, 

Ion,!  re>piration,  salivation,  and  purgation. 

Black     henbane    contains    chietlv"  thf     two     alkaloids 

ho.r^nnnn,'  and  h,i.,.n,r  (scopolamine).  IlyoscyaminJ 
closely  resembles  atropine  in  its  pliy.i.jlogical  effects,  the 
niydnuMs  being  less  permanent  and  the  depressant  (.liVcts 
greater,  whilst  hyo.cine  is  an  extremelv  powerful  dquvs^uu 
and  hypnotic  drug.  As  regards  poisoning  bv  henbui,-,  it  is 
mterestmg  to  remark  that  profuse  salivation  takes  the  plra-.; 
of  the  grtat  dryness  due  to  atropine 


ii  ( 


Datura. 

Botanical  Characters. -/>„/.,/•</  stnain„n.„  Pi..  :;,  , 
or  thorn-apple,  is  sometimes  encountered  in  .Southern' 
l-^n^lan,!,  being  a  {.hint  originally  of  .South  American 
origin,  now  tairly  widely  ditiused  over  Southern  Europe. 

It  IS  a  coarse,  glabrous,  or  slightly  downy  annual,  1   to 
2  feet  high,  witli  spreading,  forked  brandies  ;  leaves  rather 
urge,  ovate,  witli  irregular,  angular,  or     ointed   teeth  or 
lobes.    !•  lowers  solitary,  on  short  peduncles,  in  the  fork-  or 
at  the  ends  of  the  brandies.     Calyx  loosely  tubular,  aiinut 
1,  iiu-hes  long,  and  falls  off  after  Jlowering,  leavm-  a  small 
nm    under    the   capsule.     Corolla    about    ;j    mdies    Ion- 
bordered  with  tive,  narrow,  di.t  .nt  teeth,  usualh  white,  but' 
occasionally  (especially  in  hot  countries)  purple.     Cap^ile 
nearly   glnbular,    very    prickly,    with    numerous    wrinkled 
«ee,!s.      In    the    States   it    is   a  common   weed    known   as 
•  -Iniison    weed,  and  in  South  Africa  it  is  called  the  '  stink- 
blaar. 

Symptoms.-A  case    of    thorn  -  apple    poisoning    i.,    .„. 
rt.-o.d    by    11.  A.   Sullivan.'      A    horse    which    had    eaten 
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Fli.  ;il       lUiiKA   •-^ri;  \^iiiMr\i   iTii'>i;s-Ai  I'I.k). 


<liitur;i  Inisli  was  down  hihI  unalile  to  rise,  piipii  dilated, 
mouth  partly  open.  tonj:;ue  peculiarly  dry,  pulse  quick  and 
full,  and  \isil»le  mucnus  nuailjranes  slij^ditly  congested. 
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J.  M.  Sinclair-   mentions  tlie    death  of   cstricli  chicks. 
wliose  stomachs  were  found  to  contain  tlie  thorn-apple  see.l^ 
Ostrich  poisonin-  hy  ,humi  see.ls  is  marked  hy  .Lv^rreriu" 
<,'ait   and  spasmodic  jerkin-  r,f   the  neck,  with  UMn"turia 
contortions.     Stupor  and  coma  precede  death  i  Walsh:. 

In  Sullivan's  ca.e  \  pint  of  1  per  cent.  pot,is>ium  pe-. 
man-anate  was  f^iven  every  three  h.,urs.  followed  hv  .^uitahle 
doses  of  magnesium  sulpliate.  and  ordinarv  tu,pentiiie  liui- 
n^ient  was  applied  to  the  lumhar  regions  and  eMreuiities. 
There  was  recovery. 

The  thorn-apple  cmitains  a  mixture  of  atropine,  hvos- 
cyamme,  and  a  little  liyoscine,  which  used  to  !,e  consider.d 
a  smgle  suhstance,  and  called  .i.,tar>„r.  From  the  oh.s,rva- 
tions  detailed  it  will  be  >een  that  daturi  operates  similarlv 
to  atropme,  producing  paralysis,  causing  dilatation  nt  lii'e 
pupil,  suspension  of  secretion,  and  of  the  inhihitor.-  lilues 
of  the  vagus,  leading  to  the  ra]nd  action  of  the  liear't. 

Of  tlie  numerous  exotic  s.Ja.ni-,  ■,  which  contain  at-opine, 
or  the  allied  alkaloids,  the  M,i,„h;,:v,r„  nviuud,.,  or  man- 
.Irake.  contains  ,rnu.lrannn„r,  which  may  l,e  a  mixture  of 
the  better  known  alkaloids,  and  African  var.etie^  oi  s,.,p,.ua 
appear  to  resemble  hyoscyamine  in  effects. 


Solanum. 

Potato.— The  unripe  and  green  potato  contain  d  in-e"(uH 
quantities  of  solanin,  and  old  and  rotten  or  sprouting 
tubers,  which  have  been  kept  for  a  long  time,  are  also 
dangerous:  moreover,  the  alkaloid  is  most  abundant  in  the 
'eyes'  and  in  the  skin.  Since,  however,  the  potato  is 
usually  boiled,  in  wjiich  case  the  alkaloid  passes  into  the 
water,  poisoning  in  the  human  species  is  rare. 

Symptoms.-Potato  poisoning  amongst  animals  occurs 
when  green,  old,  or  damaged  tubers  are  fed  in  long-continued 
and  large  quantities.  After  about  a  week  of  >uch  feeding 
tiie  //u,-,s,.,  us  in  a  case  noted  by  (' .  G.  Saund-^rs.''  .how.  a 
^mall  and   weak  pilse,  normal   temperature,  and    lo,ss  of 
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co-ordiuatuiii  in  nioveuieius :  complete  lo-^s  of  appetite, 
excessive  thirst,  but  inability  to  drink  :  mydriasis,  stertorous 
brealliini^',  suspension  of  [leristidsis,  and  slight  muscular 
ti'emurs  over  the  crural  muscles. 

In  ca-ie.-^  of  horse  poisoning  encountered  by  G.  T.  Willows,* 
a  very  rai»id  and  feelde  pulse,  temperature  10:5°  I".,  intense 
congestion  <jf  the  mucous  memliranes,  and  very  fietid  diar- 
rliii'a,  were  .ibserved.  the  case.-?  terminating  fatally.  With 
jii:!-.  fed  on  ^teamed  potatoes  which  weri-  Ijudding,  and  whic!; 
hud  the  buds  on,  Schneider  +  observed  after  a  few  days  loss  of 
.[[HM-tile.  dulness,  exhaustion,  ini[ercepiiijle  pulse,  watery 
diairhua,  low  temperature,  and  ei'iiiatose  condition.  Accord 
lau  lo  Cornevin,  when  animals  are  fed  with  raw  and  entile 
poiiitoe.-:  there  is  deiiression,  loss  (if  appetite,  cessation  i-f 
liLctation.  grittin;^  of  the  teeth,  and  profound  prostration, 
with  a  remarkalde  somnolence.  I  lUt  no  dilatation  of  the  pupil.-. 
After  a  [)eriod  of  cnn»tii)ation  there  succeeds  diarrluea  and, 
\\lu'n  possilile.  vomition.  In  the  K  r,s  acute  forms  the  pros- 
Lraiion  is  the  dominant  characteristic,  to  whicl'  is  added 
t!i('  intestinal  irritation,  with  lapid  loss  of  tlesh. 

Post-Mortem  Appearances.— The  post-mortem  lesions 
ar '  those  of  acute  or  chro)iic  enteritis  according  to  tlie 
cour.se  of  the  poisoning.  The  otlier  viscera  are  not  alinm-mal. 
i.ut  there  is  congestion  of  the  cerebral  membranes. 

Treatment. — In  the  potato  poisoning  of  horses  Saunders 
iloc.cit.)  gave  1  grain  of  stryclniine  suljcutaneously,  and 
rectal  injections  of  warm  water.  Next  day  there  was 
purgation,  and  .1  grain  of  arucoline  ijroinide  speedily  caused 
i'iotuse  salivation  and  sweating.  Offensive  black  fiece- 
were  expelled.     I'^ventaally  the  horses  recovered. 

Sdiiie  of  the  pigs  treated  by  Sehiieidtr  recovered  after 
Mniiin  and  linseed  tea. 

Bittei'-Sweel. — Snlauiini  dulrunnua  (Fig.  o-j),  or  Idtter- 
sweet:  Stem  shrubby  at  the  liasc  with  i  limbing  or  straggling 
branches,  oilen  numy  feet  in  length,  but  dying  far  i>ack  hi 
winter.  Leaves  stalked,  ovate  or  ovate-lanceolate,  •!  or 
•  >  inches  '.  Avi.  usually  broadK-  cordate  at  the  liase  and  entire, 


*   rn\ale  (.'oinmunioalion. 
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but  sOl  times  with  an  additional  smaller  lobe  or  se(,'mt;iit 
on  each  side,  either  quite  glabrous  or  downy  on  both  sides, 
as  well  as  the  stem.    I-'lowers  rather  small,  blue,  with  yellow 


Flii.  ;!."). — SOLANV    mL.'AMARA    '  I'.ITTER-SWEET). 

(From  Sniirli's  '  \'ctcriiiary  llygii'ni'.') 

anthers,  in  loose  cymes,  on  lateral  peduncles  shorter  than 
the  leaves.     Berries  small,  ;;lobular  or  ovoid,  and  red. 
Symptoms. — ^\.    (Iraham    Gillam  '    observed   in    sheep 

■*    Vtt.  Record,  1900.  p.  bH. 
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sui.-ill  iptonnittcnt  piilKe,  temporatun-  lOT  F.,  .iuickon(-<l 
nispir;,tion,  .lilated  pupil,  staggerin-  -ait,  and  greenibli 
(Harrltii  ,i. 

On  Post-Mortem  tiie  l.iM,,a  was  (lark  and  tarry,  tlin 
vontriile>  tirnily  contracted. 

Tlio  l.ilter-sweet  probaldy  coutain.s  a  .'^econd  alkaloid, 
^vhiidi  has  l.oen  called  'lnlr„,ii„ri,i, ,  to  which  i^  attril.uted 
the  mydriatic  effect  which  i.s  not  charact.'ristic  of  solanin. 

Cases  of  poisoning  hy  tlie  other  species,  .Snlainnn  iii.inm,, 
are  very  rare,  and  would  pruhihly  pi-e^ent  the  same  general 
features.  .S'.  trirlnrun.  has  l.een  reported  as  poisoning 
cattle  in  Nebraska. 

Chemical  Diagnosis.— In  seeking  for  (n-ganic  poisons 
solaindine  passes  from  an  alkaline  solution  into  ether. 
Solanin  heliaves  like  morphine.  Solanin  colours  orange, 
passing  on  warming  to  violet,  and  red-hrown  on  warming 
with  strong  sulphuric  acid,  Erdmann's  or  Frdhde's  reagents. 
A  cliai-acteristic  test  eonsi.-ts  in  warming  with  a  few  drops 
of  a  solution  of  selenie  ior  selenious;  acid  in  sulphuric  acid 
(6  of  acid  to  s  of  water  ]>y  volume).  A  pale  red  colour  is 
produced,  and  on  ceoling  and  standing  a  beautiful  red  i^ 
developed. 


^i\ 


Nicotine. 

Occurrence.— Tlie  toimccu  plant,  .\,rntn,»n  Tnhacuw, 
lepresent.-^  the  ihird  group  of  the  poisonous  Snhumn;,',  very 
rarely  cultivated  in  this  country,  but  intensively  used  for 
smoknig.  ami  owin-  its  activity  to  the  very  poisonous 
volatile  alkaloid  iiirntiii'-,  which  i.^  contained  to  the  extent 
of  r,  u>  7  per  cent,  of  the  dry  leaf.  Infusions  of  tobacco  are 
sometimes  used  as  constituents  of  i)ariisiticides  for  external 
applicatioi^.,  and  also  for  spraying  trees.  Most  of  the  acci- 
dents attributed  to  tobacco  are  due  to  the  use  of  lotions  for 
para-^it.'s.  for  nicotine  i^  readily  ai)Sorbed  through  wounds, 
though  not  through  the  whole  skin,  and  th(  poison  may 
also  be  licked  off  the  skin.  .V.  „hnir„.  or  wild  toliacco,  is 
responsible  fm-  poisoning  in  South  Africa. 
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Toxic  Doses. — Accordin-  tn  I'inlay  I>un,  [xiisoning  is 
uau.-oil  iiv  tol)iiccc-lc'af  in  horstri  by  '.•  ounee.s  ;  cattle,  1  [tounJ  ; 
sheep,  1  ounce  ;  doj^,  1  to  '1  draehnis.  Of  nicotine  5  to 
(5  minims  is  poisono  is  to  the  liorsc  and  ox,  1  to  :5  minims 
tor  the  doi,',  and  subcutaneously  aliout  j'^  part  of  these  do»es 
(Kaiifmann). 

Symptoms. — A  warm  solution  of  about  o  per  cent,  strong; 
li)bacc()-jiiice  content  was  applied  to  about  one-third  uf  tlie 
-haved  body  surface  of  man;. .  h'^rsrs*  After  a  few  minutes 
ihe  horsis  which  had  >eratche5  on  their  bodies  showed 
profuse  sweating,  tremors,  nausea,  di-turbed  respiration, 
head  extended,  a;  d  dilated  nostrils. 

hi  another  >imilar  case  of  two  colts,'  one  died  within  an 
h^Mir.  After  live  hoars  the  -econd  animal  was  stretched  on 
the  straw,  ears  cold,  nose  dry,  pulse  iuijierceptible,  resp'ra- 
lion  very  slo'  ,  and  deep  com;i.  I'nder  -irong  coffee  there 
was  recovery. 

(i.  II.  Li'.'osey  ;  descril>es  the  nicotine  poisoning  of  a  '"'■ 
t>r)ii  r  to  which  tobacco  had  been  given  as  a  cure  for 
worms.  The  vomit  contained  a  lump  of  about  h  ounce  of 
tobacco.  There  were  clonic  mu.^cuUll  spasms,  eyes  re- 
tracted within  orbits,  mouth  moist,  mucous  membranes 
rather  pale,  with  bluish  tinge ;  (piick  full  pulse,  cold 
extremities,  and  deglutition  impos-ilile.  I'ota-sium 
liromidi;  was  given;  the  anlnuil  showed  signs  of  collapse, 
the  body  was  cold,  respiration  shallow,  heart  slow  and 
feeble,  legs  limp  and  paralysed,  occasionally  convulsed,  and 
the  muscles  of  the  right  shoulder  .-showed  [lersistent  tremor. 
Strychnine  ga  a  good  reaction,  the  convulsions  ceased 
after  five  hour»,  and  as  soon  as  possilde  dilute  alcohol  was 
given.  It  vomited  again.  The  viMuit  was  stained  brown, 
smelling  of  tobacco,  and  mixed  with  a  small  amount  of 
blood  :  on  the  next  day  it  was  well. 

Post-Mortem  Appearances. —There  will  be  observed  in- 
llammatory  [)atches  in  the  digestive  tube :  ecchymoses  of 
the   lung  and   left  valves  of   the   heart  ;    injection    of  the 
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n  rvMiis   centres :    llt»li  \r.i\v,  capillaries  einiity,   ilu;  great 
vessels  and  riglit  heart  tilled  witli  black  blood. 

Chemical  Diagnosis.  —  Nicotine,  liein^'  volatile,  is 
separated  by  distillation  in  a  current  of  steam  from  the 
organic  material  made  alkaline  by  caustic  alkali.  The 
di.-tillate  then  contains  the  oily,  pungent,  and  characteristic 
nicotine.  In  the  absence  of  definite  chemical  reactions 
l)iiysiological  tests  should  be  made. 

A\hen  ihe  matiiial  is  in  sufficient  .juantiiy,  it  is  very 
desirable  to  perform  comjiarative  tests  to  decide  between 
nicatine  and  conine.  An  ether  solution  of  nicotine,  mixed 
with  an  ether  solution  of  iodine,  gives  a  precipitate,  or,  if 
there  is  luU  a  trace  of  nicotine,  a  turbidity,  and  gradually 
long  red  crystals  form,  which  reflect  blue  (Hoiissin's  test). 
Conine  does  not  give  this  reaction.  Another  distinctinn 
depends  on  the  f;,  t  that  a  cold  saturated  (1  to  !)(»  of  water  i 
solution  of  nicotine  lemains  clear  on  warming,  whereas  a 
similar  solution  of  conine  becomes  turbid,  since  conine  is 
le.'-s  soluble  in  warm  than  in  cold  water.  Nicotine  hydro- 
chloride first  sepaiates  as  a  resin,  slowly  becoming 
crystalline,  whilst  conine  ^'ives  at  once  a  crystalline 
hydrochloride. 

SCROPHULARINE^E. 

This  family  contains  many  jjoisonous  ■i>-ti<ra.  of  which 
those  found  in  Britain  and  on  the  Continent  are  I)i>iitulis. 
Smqihularia,  I',  ,li(iil,(rix,  L'hiiuiHthiiK,  Mrldiiijii/niiii,  V.i- 
hdsfuiN,  and  IJuaria,  whilst  dnitinla  is  native  to  South- 
Eastern  Europe.  Those  members  which  have  been  defin- 
itely studied  have  been  found  to  contain  glueosides  of 
the  digitalis  and  saponin  classes. 


Dig-italis. 

Botanical  Characters.— The7>/r/(7a/(s  jmrpniru  (Fig.  86), 
common  foxglove,  finger  fiower,  or  dead  men's  bells"  is  a 
very  common  weed,  often  cultivated  as  a  garden  i)bi!!t.  It 
ireijuents  dry,  hilly  wa>tes,  roadsides,  and  banks.     Being 


rolSOXUUS  I'LANTS 


219 


H 


-. 


,;  I 


I'l,;    ;!f'.— 1) 


Ii.lliri*i     DT'UIf -I'V  i      iT^r 


I,:iVE 


•2."0 


vi;ti:i!Inai;v  Toxuoi.of.v 


»l  ;1. 


hi 


widely  (li^triliiitL'(l  iiiul  well  Known,  a  .irtiialar  ilesciiptinn 
iH  iiiiiiL'tussiiry  in  ihis  iilaci .  I  i  llic  rniit-il  States  tlie 
lilaiit  is  cultivated,  and  i^  latiiiiilizt-d  tn  ^onio  extent  on 
Cajie  Breton  Island. 

Active  Principles.  -Al!  pan-  nf  the  fiix-;,duve  contain 
the  di;,'italis  ;.,'luc()sides,  tlit  ^econd  year'-  leaves  being 
richer  than  the  llrst.  Neithei'  1-  'ilinj,'  uu/  di-viii^^  deprives 
the  plant  of  its  activity.  At  Iea.it  four  con.siituents  liave 
heen  ciiaraeterised  as  components  of  <h';,'itali-'.  Tliese  are: 
(1)  l>i;!iliilui,  insoluble  in  water.  -uluMe  in  alcohol,  ailing 
as  an  irritant  and  heart  poisoi,.  h  is  prepared  fn  u  the 
seeds.  {'Ij  hiiiitoihi,  having  similar  soliilalilies,  i^  the 
most  active  heart  poison,  an'  fi  lu-  troui  O'J")  to  ^v.)  per 
cent,  of  the  wild  plant.  (:5j  ittnh  m,  sobhle  in  water  and 
alcohol,  has  similar  eti'ects.  (  i '  7 '  litoniii,  sparingly  solulde 
in  all  solvents,  is  a  colloidal  glncn.-,ide  /esembling  saponin, 
and  is  not  a  heart  p'^'son. 

Tinctures  and  e^  Macts  of  digitali.-  vary  in  ihei  ■  cunipo-^i- 
tion  :  thus,  French  digitalis  made  fmni  the  leaves  contains 
chietly  digitoxin,  and  Cierman  digitah,-,  from  the  seeds,  owes 
its  activity  chietly  to  digitalin,  but  also  contains  about  •'■O  per 
cent,  (jf  digitonm.  Pure  digitalin  is  known  as  ili'jiliilin  m 
rcrii/ii. 

Toxic  Doses.- -Cornevin  gives  the  toxic  amounts  of  the 
green  leaves  as — 


4  .")  ounce-  for  the  liDrso. 
•  '7         .,         ..         o\. 


1  ouiico  for  the  shi-r p. 
■i       ■■  ■■  pig. 


Kaufmann  gives  1  ounce  of  the  powdered  leaf  a^  poisonous 
to  the  horse,  NO  to  1:50  grains  to  tlie  dog,  and  :!0  grains  to 
the  cat.  (U  digitalin  2^.  grains  for  the  horse,  .';  grain  for  the 
(log,  and  ,',  graiii  for  tlu^  cat. 

Effects.— Apart  from  the  irritant  elYect.-,  tlu^  cliief  action 
of  digitalis  is  ujion  the  heart,  causiiig  increased  and  pro- 
longed systole,  with  diminished  and  slinrtc  od  dia>tole.  In 
poisoning  tlie  heart  is  arrested  in  systole.     The  drug  is  a 
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peutics   to    this   elYect.     Digital!     is  a  cumulative  poison. 
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pO'sihly  on  accfuinl  of  slow  eliiuination,  i~  with  -liycliuino. 
It  111  ly  thus  pro(hico  clironic  poisoniii;,',  ,iiiil  is  cnntra- 
iiiii  ''iitcil  ii:  11308  of  kidney  iliscii.-,o.  Willi  lueiliciiuil  doses 
tlio  puImj  is  slowtr,  fuller,  iind  more  ic.;ular.  Imt  in  ]">i<(^ii. 
ini^'  it  is  nipi  1,  weak,  and  irrcpiiliir. 

Symptom-).  — Fin!  ly  I)iui  *■  L;ives  a  car. 'fill  a'-uouiil  .if  tlu; 
experimental  pnisoiii.i-  of  ,i  three-year  old  hrown  mare, 
which  had  ;(!C(  ived  in  nil  '••  draehms  i)f  powdered  <lij,'italis 
over  a  period  <>i  three  days.  Towards  eveniii;;  of  the  third 
day  tile  ni  re  showed  dulness  and  loss  of  appetite.  On  t'le 
fourth  day  ^he  v.,i.-,  naiiseateil :  nose,  mouth,  and  ear-^  cold  ; 
ahdomeii  tympanitic,  with  colicky  pain,  ai.  I  occasional 
pawiii.;:  pupil  soniewh jt  contracted:  pulse  linn  at  axilla 
and  lieart,  hut  not  very  perceptihle  at  jaw.  At  l.:)(i  p.m. 
she  was  down,  much  pained,  and  attempting'  to  roll; 
pul  ^  H2.  hut  uneipial.  On  the  follnwin;^'  day  at  I'J  noon, 
pulse.  imperce[i:ihle  at  jaw.  al  ..iit  VIO  :  respiration  •!■'>,  and 
very  much  laiiour.  d  :  lip-  retracted,  and  saliva  dripping 
from  the  mouth:  enoriiMUs  alxlominal  tympanite.'-,  and 
much  pain  :  rapid  -inking' :  died  next  day  at  11  a.m. 

Two  other  animals,  whi -h  had  received  simil  a-  doses, 
recovered,  n  a  havinp;  dispkived  marked  cardiac  .symptoms. 

In  a  case  mentioned  hy  (iraham  Gillam  ^  two  .  ts  and 
a  hill. St.  after  eating  hay  containing  dry  foxglnve,  were 
ohserved  to  feed  erratically,  hreathe  hard,  and  lie  down 
a.  er  feedmg.  Pulse  almost  imperceptihle,  contracted  pujiil, 
and  excessive  urinati'ii. 

II",. ^.s'  which  had  foxglove  hy  mistake,  showed 
sleepiness,  swollen  eyelids,  dilated  juiiils,  injected 
conjunctiva',  con.-iderahle  swelling  in  suliiuaxillary  space, 
resi)iration  n  .rmal,  tempera'  ire  lO:}-.")  F.,  pulse  full, 
hetween  tJ.")  and  7.3,  most  intermiiLent,  heing  oceasionallv 
normal :  the  second  heart  sound  was  frequently  ohliterated. 
On  the  next  day  lalioured  hreatln  g,  head  immensely 
swollen,  tongue  greatly  enlarged  and  [.rotruding,  [mlse  so, 
and  most  erratic,  temperature  very  slightly  up,  great  resl- 
iessneso.  The  respiration  became  more  ditiicult  and  ster- 
*  '  Vetfriuary  Mtaicine-s,'  I'JIO,  p.  539. 
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torotis,  l(in;4  ,f  iiml  inicciil  luomliraues  liviil,  jugular  slamling 
cut.     TriicliuotDiuy  fiiilt-il  to  siive. 

dtlier  liorses  showed  Ii:ss  au'fjravated  symptoms,  and 
marly  all  recovered  under  treatment. 

In  a  case  of  tlie  poisoninf;  of  /</'/s  *  the  cause  was  the 
piiuring  liy  a  .-iirvant  nf  (Kcoction  nf  di^^itali-  leaves 
into  the  \n'j,H'  bucket,  whereby  live  animals  wvvt  affected, 
and  two  died.  They  were  lant^uid  and  sle(  py,  refusing'  to 
•  at  or  drink,  attemjitin^'  to  vomit,  and  repeatedly  passing 
small  (juant-ies  of  faces.  I'rination  was  scanty  and 
strained.  In  the  case  of  those  wliich  recoverdl,  the  ttTtcta 
did  not  pass  off  for  more  than  a  week. 

Post  Mortem  Appearances. — Thf  pi^s  ahove  refen  ,'d  to 
sliowed  acute  intlammation  of  the  mucosa  of  the  stomach 
and  intestines,  with  thin  yellow  contents.  The  kidneys 
were  s]i;4htly  confjtsted,  hladder  empty,  and  other  viscera 
health}'.  These  appearances  seem  to  point  to  a  predomin- 
ating saponin-like  effect,  due  to  di;^itonin. 

In  I'inlay  I)nn's  case  the  stomach  was  ruptured,  but 
there  was  no  intlammation  of  the  alimentary  membranes. 

In  dij^italis  jjoisoning,  as  a  rule,  the  abdominal  viscera 
are  healthy.  The  lungs  are  engorged  with  ilark  venous 
blood,  and  the  heart  shows  great  distension  of  the  auricles, 
so  that  the  transverse  may  be  greater  than  the  longitudinal 
section. 

Treatment.  —  The  treatment  consists  of  purgatives, 
mucilaginoi  3  draughts,  and  stimulants.  There  is  no 
specific  ant.dote,  but  atropine  may  be  given  to  counteract 
tlu!  irregular  heart  action. 

Chemical  Diagnosis.— Digitalis  constituents  are  best 
sought  for  in  ingesta,  vomit,  and  the  like.  They  are  yielded 
to  solvents  in  the  extraction  of  the  acid  liquid  in  systematic 
work,  on  Dragendorff's  principle.  The  best  means  of  detec- 
tion is  given  by  the  Kiliani-Keller  lest  for  digitoxin.  A 
trace  of  tlie  substance  is  dissolved  in  ;3  or  -1  c.c.  of  strong 
acetic  aciil,  containing  ferric  iron  (100  c.c.  of  acetic  acid  to 

1    c.c.   vl  ii  p>ci"    CcuL.  leiiiO    sUipiirtle  ,  iiiiu  a  ia\  ei   ui  bliOiig 

suljihuric  acid  (also  containing  irom  is  poured  beneath  the 
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iii'etic  iicid  r^ulutioii.  A  .lark  colour  /out:  fnriu-  ;it  tlio 
jtmctiiin  of  tho  liiitiids,  ami  in  alHiut  tw)  minutes  a  )  !uo 
(.•olour  riii^',  wliil.-t  after  al-nui  iliiity  minute.^  the  wliole  of 
tliu  u|iiior  uuetici  layer  lias  a  tleep  indigo  liliie  colour, 
^,'rinlually  pa-sin;;  tn  i(lue--reen.  \arious  lannms,  especi- 
ally frniu  the  .piinine  liarks,  ;;ivt'  a  similar  reaction,  as 
also  (Ine-  foruialdeliyile.  A  pli\ si>iln;;ic-al  test  on  a  i'r".;  is 
therefore  needful  in  a  ca.-e  of  duuiit,  or  for  strict  niediro- 
lej^al  purjKJses. 

i;i:ii.i;i;.Nt'i:s  to  digitalis. 

'  W.  (iraliaui  (iilluu,   I  .  '.  /.'■    ■  rl.  I'.M)-'..  p.  >- 

-  l>iU!iiiuui  .kiiil  IJi  ill.  n-.  \''t.  -11. .  I'.Hi:!,  ,.  7s." 

^  \V.  I'liiiei.   \\t.  li'-i-i'itl,  iMMi.  |).  .V.w. 

'  il.  UlvLi,   I  cttiinaiiiiii,  T'lTJ,  p.  IT.J. 


Verbascum,  Scrophularia,  Gratiola.  and  Linaria. 

Tliese  ^'euera  do  not  contain  plants  whicli  ^^ive  ris''  lo 
serious  poisoning,  and,  moreover,  have  n ot  received  [ireci-e 
study.     A  hrief  mention  will  therefore  sui'tice. 

Verbascum.  —  VcrlHisrinii  'rihipsii-f,  or  f,'reat  mullein,  i-  a 
common  roadside  weed,  extending;  as  far  north  as  Aberdeen. 
The  leaves  and  flowers  all'ord  an  emollient  and  ex^iectorant 
evlract,  which  is  Uaed  as  a  medicine.  The  .^eeds  are  stated 
to  he  narcotic,  hut  animals  refuse  to  eat  tho  plant 
(Cornevin). 

Scrophularia. —Nc/'/y//<"'.(/'/r(  wil,,s,(,  or  li^^wori,  and 
S.  luiihit'h-ti,  or  water  scrophularia.  The  forun:r  occurs  in 
wood.i,  the  latter  in  marsh  or  moi.-t  situations,  and  has  a 
disagreeahle  odour.  Accordin,;  to  Walz,  they  contain  hitter 
principles,  scrciiliitln,  iii  and  scr^'jilinlri  in  respectively,  which 
may  cause  fatal  suiierpur,L;ation.  But  the  plant.-  are  not 
eaten  hy  animals. 

Gratiola. — Oratinlu  niUciiudis,  or  hed;;e  hyssop,  is  found 
in  Euroi)e,  and  in  the  Southern  United  State-.     It  owes  its 
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t    po.s.sil.ly   result    from   it,   takes   tlie  form   of   super- 


]iiir;_;atMii. 
Linaria.   -/. 
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ir    tMa(l-ti;i\,   /.. 


'//(/,  or 
rouiiil-l.'HM'il  liiiaiia,  /..  ■  nmhiiinrhi.  n;-  i,-y  liiuiria,  anil 
/,.  •hitniii,  or  iKiiiiied  liiiaria,  arr  all  acrid  and  poisonous, 
and  have  a  rejiulsive  smell  and  nauseous  tastr.  Animals 
do  not  readily  Ciit  tlie  pliints,  and  poi,-"nini:,  tlit.'refore.  is 
very  rai'e.  Tiiad-tla\  i-  enmuicn  in  hed;,'.;s  and  fiidd  1 'orders, 
the  others  less  freijuent.  and  they  ought  to  be  inedudiMl  as 
nnxious  weeds. 


Peclicularis.  Rhinanthus,  and  Melampyrum. 

Pedlcularis.— This  r^eiuis  includes  I'.'lindari.s  p,(h,sfris, 
'<v  red  rattle,  di.-lrihiited  over  marshes,  wet  meado'.v.-,  and 
ditLdujs,  and  /'.  sii!ni/ir,i.  t,v  lou>f-wort,  more  \\idflv  distri- 
huted  over  moist  pastures,  meadows,  and  heaths.  Miiny 
species  are  found  in  the  I'nited  States,  chielly  the  Western. 

Rhinanthus. —  /.'//^■,/-n/,'////.s-  Cri.fa-.ialli,  the  rattle,  or 
co'umon  rhinanthus,  is  a  meadow  and  pa>ture  weed,  which 
often  causes  injury  to  the  herhage,  and  whose  ''rains  a^e 
iiahle  to  hecome  mixed  with  cen  als. 

Melampyrum.  — .l/,/,//„y,//r/',y;  <irr,ii.-<,,  or  purple  cow- 
wheat,  occuis  in  cnrniields  of  Soulii-Eastern  Euj^land  and 
Norfolk,  and  is  injurious  to  crop>.  The  grains,  like'  those 
of  rhinantlnis,  may  l)ecome  mixed  with  cereals. 

The-e  plants  contain  a  gluccside.  iliinauthhi.  or  c'osely 
allied  compounds,  in  their  seeds,  ami  thus  may  he  dele- 
terious components  of  forage  or  Hour.  The  doses  for 
animals  would  lie  very  large,  for  Cornevin  quotes  experi- 
ment- ill  which  35  grammes  of  the  grain  and  over  2  pounds 
of  the  fresh  plant  did  not  atl'ect  rahhits. 

Tlie  general  elt'ect  of  rhinanthin  is  that  of  a  saj)onin,  and 
reference  Ui.'y  he  made  to  that  substance  for  an  account  of 
its  actioii  and  chemical  recognitioii  in  .lour  or  meal. 
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POISONOrS  PLANTS 


PHYTOLACCACE^E. 


This  order  is  not  found  in  En;^'land,  1>nt  tlie  I'hiituhnid 
r.iiitlra   i^  aeeliiuiitisfid  in   Soutliern   l^urope  and  Africa, 
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liut  is  native  to  Aunrici 


I,  will  re  it  IS  known  as  the  poke- 


weed,  ^arf:;t;t,  or  American  ni,L;ht-liade. 
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contains    a    pnrj:;alive  active    principle    in 
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Fornierly  the  lierries  wore  used  to  colour  wine,  a  practice 
which  is,  however,  now  (generally  prohihited  on  account  of 
pussihle  dan^'er.  The  effects  are  these  of  superiiur;,'alion, 
tile  extract  hein^'  staled  to  he  ijuickh-  fatal  to  the  duj,', 
wliilst  in  the  States  cattle  have  occasionally  heen  fatally 
jioisoned  hy  the  leaves. 


POLYGONACEiE. 

Snme  species  of  this  order  arc  held  to  lie  .•c-itonsililc  for 
poisoniiiLr.  althou<,'h  the  records,  and  our  knowledge  d'  the 
active  principles  are  scarcely  such  as  t)  give  the  ba-is  of 
a  well-fcunded  narrative.  They  include  specif;-;  of  Ilmiirr, 
or  dock,  of  which  /.'.  .lr,'t,,s,i.  sorrel  dock,  and  I!.  .lr,t,,.-<,Ilii, 
slieep-sorrel,  r.iay  lie  mentioned.  These  phints  are  well 
known  to  contain  oxalates,  which  may  jiossihly  account  for 
the  alleged  poisonings.  They  are  widely  distributed  in  the 
north  temperate  hemisphere.  Whilst  it  is  held  by  some 
that  sheep-sorrel  improves  the  condition  of  sheep  that  i  at 
it,  others  assert  that  the  mature  and  seeded  plant  causes 
poisoning  in  sheep  and  horses. 

According  to  L'onievin,  in  the  hiir.-<f  the  chief  si/nijitiniis 
include  at  tii>t  a  condition  recalling  drunkenness,  marked 
hy  vacillating  gait,  salivation,  and  cyanosis.  'J'lien  there 
are  muscular  tremors,  dilatation  of  the  pupil,  relaxation  of 
sphincters,  urination,  and  a  feeble,  slow,  and  intermittent 
pulse.  There  succeed  to  these,  convulsive  contraction  of 
the  lips,  retraction  of  the  eyeball,  accelerated  and  stertorous 
breathing,  extreme  dilatation  of  the  nostrils,  tetanic  contrac- 
tions of  the  muscles  of  the  neck,  back,  and  limbs,  abundant 
sweating,  and  falling     .\fler  a  period  of  extreme  e.\haustion, 
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these  syuiptmu-  ui-e  i-e[ieiUc'il,  ilikI  tluatli  occiu-.s  in  ciju- 
vulsious.  Tlu;  IrsimiM  are  not  cliav;ictfri.stic,  the  ri;,'ht  part 
i.if  the  stomach  heing  ''itlauied. 

The  same  authority  describes  remarkable  etYects  caused 
by  I'olii'ioiiih/i  fiuii:piirii,ii,  or  buckwlieat,  tlie  grains  of 
which  are  u^ed  as  food.  The  ll'j\s-ers  ap^iear  to  be  the 
more  dangerous  part,  and  ha\i;  cau>ed  f:ital  poisoning  of 
tlic  ox,  sliecp.  i)ig,  and  rabbit.  The  etYects  ap^iear  to  iieibie 
Ui  a  n-marhalih;  congestion,  lea(Hng  to  redness  and  tume- 
faction, esi;-cially  of  the  ears  and  heal.  Imt  noticed  also 
in  other  [uirt.-.  Thi>  leads  to  great  agitation,  and  sheep 
precip)itate  themselves  against  the  wall.  Ey  atTecting  the 
iiervous  centres  the  congestion  may  prove  fatal.  The 
com-se  of  the  poisoning,  by  its  sy  uptoms  of  hallucination 
and  intoxication,  recalls  the  action  of  Camtuhi.-^  iinlii-a 
i.Curnevin  . 

aristolochiace;e. 

The  -cnus  .!//.s,'../..i7,/<(  is  mainly  tropical,  although  some 
specie's  are  cultivated  in  garden.-— c;/.,  A.  (  l('iiia'iti.<,  which 
is  the  chief  i)oisonous  example,  although  all  the  species 
should  be  re,u'ardeu  with  .suspicion  .  and  Cornevin  specially 
names  of  them  -1.  r.'tnm!  :^  A.  /-//■/./,  A.  jn>itul,,r],i,t,  and  the 
American  .1 .  Sipim, 

The  pidi.-iinous  effectr-  ai'e  due  tit  tb.e  alkaloid  Kristnhich'nu', 
which  li.i-  r^imilar  but  uiore  [jowerful  etlects  than  alohi  of 
aloe-),  in  rai>bits  it  causes  acute  neurotic  neiihritis,  with 
albuminuria  and  urainic  symi)toms,  and  in  dogs  marked 
fall  of  blood-pressure,  intestinal  Inemorrhages,  but  no 
nephritis  iC'ushnyi. 

Co''nevin  relates  a  ca.^e  of  the  pijisoning  of  lorsis  by  a 
ration  containing  rather  more  than  1  part  of  .1.  Ci matitis  to 
7  of  lucerne.  There  w\re  noted  immobility,  torpor,  and  a 
drunken  .-ondition,  with  unsteady  gait;  pul.-e  ample,  (piick 
and  hard  ;  [leriods  of  comatose  somnolence,  marked  by 
slight  s[iasms  and  convulsions;  puiiils  dilated  and  vision 
obscured:  los  -  of  appotite,  constiiiation.  freipient  urination, 
and  genital  spasm.     Lecovery  was  slow. 


POISONOUS  PLANTS 


:.j( 


THYMELACE^. 

This  faiuil_\  is  represented  in  Britain  only  hy  the  j^enns 
]>(ipl)iir,  also  found   in  the  C;\\»'  and  Australia,  of  which 


Fki,  :i7. -PvriiN)    mk/krkum  (Common  Mkzkrkom. 

haphne  nu'-ercmii,  common  niezcreun   or  spur^o-llax,  and 
I),  hiiiriulii,    spur,ii;e- laurel   or  dwarf  iiay,   grow   wild.     Of 
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the  (liin<,'erous    exotic    species   I>.  ciKnniii     ind    />.  puntna 
(from  Asia  Minor)  iir(>  cultiviiteii 
Botanical  Characters. — Mezereon  'I'ii;.  37)  is  a  shrul) 


)S. —  D\iii•.^     l.AVl'.KdLA. 


iittiiinin^;  iilioul  3  feet,  cultivated  in  gardens,  hut  found  wiid 
in  woods,  particularly  in  the  South.  The  narrow  lanceo- 
late leaves  ferm  tufts  at  the  ends  of  the  ijranches,  and  the 
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small  iiuriile-sceiited  llowtTs  iippear  in  I'fliniary  before  the 
leaves  are  fully  miu.     The  berry  is  red. 

The  spur^'e-laurel  (Fi^.  :iK)  attains  abuut  1  feet,  and  1-as 
clusters  of  evergreen  lanceolate  leaves  crowded  at  the  ends 
of  the  branches.  The  flowers  are  -,'reenish-\vhitc  and 
scentless,  and  the  berries  bluish-ldack. 

Active  Principle.— The  daphnes  contain  an  acrid  sub- 
stanc,  ///.  rriinr  n,  i,J^  \n  \\\  parts,  particularly  the  bark  and 
lierries.  It  is  not  destroyed  by  drying'.  \ery  little  is  known 
as  to  the  chemistry  and  jiroperties  of  uuverinic  acid.  The 
pliysiological  ctl'ect  is  that  of  a  pow.-rful  ilra>tic,  also  e.\- 
hiliitiii^,'  marked  nervous  etTects. 


The 


plants  are  very  poisonous.     Twehe  1 


ferries  of  meze- 

reon  have  Iieen  stated  to  kill  tlie  hunum  subj>  .t,  and  ai-out 
1  ounce  of  the  spurge-laurel  is  staled  to  prove  fatal  to  the 
horse. 

A  case  of  poisoningof  a  liorse  \>\  spur^-e-laurel  (locally 
known  as  wood-laurel)  was  investigated  by  the  author  (I'll!) 
for  H.  1).  Sparrow,  (jf  llochlord,  E^sex.  From  Sparrow's 
information  it  appears  tliat  the  k'..\eB  are  frequently  dried, 
rul)bed  up  in  the  hands,  and  given  to  horses  for  worms. 
In  a  case  observed  by  him  such  adiiiinistration  preceded 
attacks  of  gripes.  Several  mysterious  cases  of  colic  en- 
countered in  the  district  would  appear  to  have  been  caused 
by  this  practice. 

Symptoms.— Daphne  poisoning  is  marked  by  intense 
colic.  As  an  immediate  efiect  Sparrow  noted  constipation, 
lasting  in  one  instance  forty-eight  hours,  in  sjute  of  aloes, 
oil.  and  1  grain  eserine  and  2  grains  pilocarj)ine  intra- 
venously. There  follow  dysentery  and  copious  evacuations 
of  faeces  streaked  with  mucus,  blood,  and  intestinal  epi- 
thelium.    Jietween  the  spasms  the  animal  is  drowsv. 

A  similar  case  .ame  under  observation  (1!»I2)  through 
C.  F.  Parsons,  of  Cheltenham,  in  the  case  of  a  seven-year- 
old  carl  he;  -se.  The  horse  ate  the  shrub  whilst  waiting  to 
be  unloaded,  and  refused  the  evenuig  meal  of  the  same  day. 
On  the  next  day  there  was  abdominal  pain,  stag2erip;r  gait, 
anxious  countenance,   laboured  breathing,  pulse  .-lO,  tem- 
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luTivture  lO.'V-i'  F.,  l)(/vels  iionual.  On  llu;  follnwin;^  diiy 
there  was  excessive  )  iir^^Mtion,  pulse  I'iO,  tein[)erature 
1()1""2^  1".,  iiiiil  (Itnilli  III.  !urre(l  at  midday. 

On  Post  Mortem  tlie  stomach  and  intestines  are  in- 
llamed  ani.  all  ihe  in;4esta  lluid.  and  sparrow  also  found 
the  colon  very  much  intlaiued,  Uk- walls  U  inches  thick, 
and  contents  lon.^c,  ol.j(jd-sl.iined,  an<l  nf  a  iicuuliar  odour. 
There  was  no  tymiianites  until  after  death. 

The  Treatment  consists  in  eliininati(jn  of  the  cause  as 
with  irritants  in  general,  and  treatment  of  the  particular 
synii)toms  as  indicated. 

The  detection  of  poisoning'  hy  analysis  is  very  uncertain 
in  the  present  state  of  our  knowledi^e.  Tlie  rinding'  and 
identilicalion  of  plant  fra^;ment-  otters  the  most  certain 
means.  When  the  liark  of  the  [daiit  is  chewed  there  is 
produced  after  some  minutes  a  very  intense  lanuin^  sensa- 
tion, which  lasts  several  hours.  Extraction  in  the  ordinary 
systematic  routine  yields  an  acid,  which  has  no  burninj.; 
taste,  it  j,'ives  a  smoky  colour  with  ferric  chloride,  and  a 
[)Uik  colour  on  [irolon^ed  warmiii;;  with  stroiiij;  .-sulphuric 
acid.  These  observations  are  ^ol  both  with  the  plant  and 
with  ingesta,  but  are  scarcely  characteristic.  It  is  curious 
to  note  that  after  extraction  of  the  acid,  even  in  the  cold, 
the  toxicity,  as  tested  on  mice,  so  far  as  present  observations 
c;o,  disappears. 


EUPHORBIACE^E. 

There  are  three  ^t^nera  of  this  family  found  in  I'.ritain, 
and  from  which  poisoning  may  occur — namely,  I'jipfunhia, 
or  spurge,  Min  nrialia,  and  />'/'. -//.s'.  or  box. 

Of  exotic  Kiipfntrhiucfu-,  lliciiins  i"iitiniiiii>i,  or  castor  oil  : 
Ci-otiiii  tiiiliuiiK  or  croton  :  and  Jdlritplni  nnras,  or  purging 
nut,  are  important  spenes. 


Euphorbia. 

Botanical   Characters. —The   chief  >[iecies  which  may 
give   rise    to    poisoning   is   the    Ktijilf' 


liith'/ri.'i,    but   no 
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(l'<iil;t  iiio>t,  if  Hot  all,  nf  'lie  •  ijilnnhi,,  have  siiniliii'  ftTccts. 
Tlie  /■-'.  hilii mi'  II,  (iv  Iri^li  sjuirj^c,  is,  for  instaiirc,  uscil  iiH  a 
fisli  jioison. 

/..  Iiitlii'nn.~\  tall,  stout  iiniiiial  or  liieniiial,  often  ■'<  feet 
l)i;,^h,  or  ('Veil  more:  very  ^lllool]l  aii<l  ylaucous.  Stem- 
Itaves  uarrow-oiiloiii^',  tlie  upper  ones  lirnadtr,  especially  at 
the  hase,  often  -'i  or  4  iiiehes  lonj,'.  ami  all  opposite,  not 
altf'riiate,  as  in  othfr  ■  tijilf>r}ih,.  I'nihels  of  three  or  four 
loii;;  rays,  once  or  twicv  forked,  with  large  ovale-laneeolate 
floral  lea\es.  (i lands  of  the  involucre  creKceut-sliaped,  the 
points  short  and  hlinil  ;  cajisules  larg<'  and  smooth;  seeds 
wrinkled.  The  [ilant  glows  wild  in  Sussex  and  Somerset, 
and  is  cultivated  in  cottage  gardens. 

Toxic  Principle.— The  >  ii/,i,,,rl'in  ,  of  wjiicli  A'.  hiiJiii,i.<  is 
selected  as  typical,  are  ilistinguished  liy  containing  an  acrid 
juice,  and  in  tlie  seeds  a  purgative  oil.  The  resin  injihur- 
l'<ii  from  the  Nni-th  .\friran  /■,'.  usiiuh  ifi  is  a  iion-ollicinal 
jiurgativt'.  \ Cry  little  is  known  of  tht;  chemidtry  of  tlie 
juices,  whii/li  111  the  whole  rather  recall  iiiihiii.hIhs  in  their 
av'tion.    J)e-iicatioii  diies  not  dei'rive  the  plant  of  its  activity. 

Symptoms,  -lluphorhia  is  di>tiiiguished  hy  its  irritant 
action,  \vitli  production  of  xomitiiin,  when  possihle.  luirga- 
tioii,  and  in  fatal  doses  siiperjiurgation.  togetlier  witli 
iKiVOUb  symptoni^  of  vertigo,  delirium,  and  muscular 
tremors. 

The  Posl-Mortem  appe.irance-  are  tho-c  of  .uMite  gastro- 
eiiteriti'. 

Piss-grass. 

The  South  African  /•.' ./Jc  rhi.i  ■,  ./(s,'.,(i/.,v.  know;!  as  piss- 
goed,  or  piss-gvas.*;,  is  a  low  slirul,  of  ahout  "^  iiuiies,  having 
close,  many-branched  stems,  resemhling  a  hesoni,  and  green 
itpetalous  flowers  iWulsii  Like  many  others  of  this  order, 
the  stem  contaii;s  an  ■icrid  juice,  having  powerful  irritant 
properties. 

Poisoriing".  -  I'uisoiiin-  l>y  pissgr:i-s  mainly  atTeets 
haniels,  oxen,  and  geldings,  prohahly  hy  reason  of  tL,; 
narrower  urinary  passage.  It  is  marked  hy  severe  ureth- 
ritis.    The  animal  appear.-   very  uneasy,  and  attempts  to 
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Mrin;itf  art  fr(-.|U(-iit  ami  i)aiiifiil.  Tlu-  animal  lies  down, 
till!  Iilaildcr  ln'ciiniiii:;  inure  di-ifudt-il.  and  dies  in  coma,  or 
in  ii  violent  ctl'ort  a!  relief. 

The  tnnfiiif  id  is  dil'tictilt  save  in  the  early  ^ta^^en.  Mpsr.m 
salt  and  three-hmirly  doses  of  lo  ;^rains  of  extract  of  hella- 
donna  ha\i'  heeii  recunnnended  illuiehennu  In  the  horse 
th(!  catheter  may  he  used,  and  fnr  the  (i\  amimtation  of  the 
penis  IS  a  jir)ssihle  iiiea.-ure.  I'liriieiitine  or  !i,nv  diiiretif 
a;,'ent  is  to  he  a\(>idbti. 


Mercurialis. 

Both  .1/.  j  I'miiiis  and  .1/.  ninnni  are  |.oi,on(jiis,  and  the 
former  is  here  descrii)ed  a>  tyjiical. 

Botanical  Characters.  .1/.  /../•■  ,///^^  Fi^'.  ii'.n.  or  dorr's 
i!ierciir\ .  liootstock  slender  and  creepiii'^.  Stems  erect, 
simple,  f,  or  s  inches,  or  rarely  nearly  )  foot  hit;h.  fieaves 
rather  crowded  in  the  upper  half,  ohlon^'  or  ovatt -lanceolate, 
•J  to  I  or  .")  in(dies  loni;,  usimlly  pointed,  crenate  or  serrated, 
Mu\  rounh  or  with  -.hort  hairs.  Flowers  dioeioii>,  on  slender 
axillary  pemincles.  often  nearly  as  lon^'  as  the  leave.-- ;  the 
males  in  little  cluster.-,  the  females  sinj^dy  or  two  lo;^'ether. 
Ovarie>  lar^^'er  than  the  perianth,  with  rather  Iohl;,  spread- 
'"n  styles.  (  ap-iile>  more  or  less  covered  with  warts  or 
soft  i»rickles. 

The  plant  is  common  in  F^nsland  an;l  Scotland  ;  less  .-^o 
in  Ireland. 

Toxic  ?V\ncV}\Q.  —  M,rr,n;.ili..  ha-  heeii  found  to  contain 
a  volatile  hasic  oil  liaviii;,'  narcotic  jiroperties,  which  ha? 
heen  called  im  rciiiinliin-,  and  to  which,  in  part  at  any  rate, 
the  toxicity  of  the  i)lant  is  due. 

Symptoms. — Mercurialis  act.-  i>ii  the  alirapitary  and 
urinary  systems.  In  a  case  ohserved  In  (.'.  Blackhurst*  of 
the  poisoniiii,'  of  cows,  there  was  excessive  hloody  purgation, 
cessation  of  lactation,  temperature  10.')''  F.,  puiso  90,  and 
inci eased  respiration.  The  di>ease  was  jirotracted  over 
sever:ii   weeks,  tlie  animals  Ijein^'  comatose  after  the  lirst 

I'rf. .//..  isitti.  p.  i.;i. 
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symptoms,  imd  evi  ntiuilly  the  iiock  assumed  n.  curve'!  [nm- 
tioii,  like  the  half  nf  the  fi;^ure  eif^ht,  imd  the  animal  was 
uiiai)le  to  raise  its  1.  iad  from  the  ground. 


r'i(i.  :mi.     ^^KRlT•l;IALI>  ikhlnms  iI)iii,'s  Mkihit.v 


PC3t-MoPtem  Appearances. — The  thoracic  visera  were 
nortial ;  on  dissecting  the  neck  the  muscles  of  the  right- 
han  I  side  were  rich  in  fihrous  tissue,  and  the  last  three 
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joiins  partially  anchyloncd  :  tin  alidoinirial  viaeora  showed 
inflammation  with  Hloiij^liing  mucuses  .  tliu  liver  and  liidneys 
hhowed  fatty  degeneration. 

Cornevin  notes,  further,  as  a  symptom  of  the  poisoning;, 
liiiiuiituria,  with  freipient,  piiinful  iniclurition.  and  iia^-ige 
of  diirk-colour<-d  hloody  luiiic. 

Buxus. 

lliirun  sfii>})('nin  ,is,  iht;  cDmnion  and  well-known  ever- 
green shrul),  the  hox.  is  fouml  wild  in  parts  of  central  and 
southern  England,  hut  is  niucli  used  as  an  ornamental 
border  in  gardens.  From  tliis  circumstance  hox  may  give 
rise  to  poisoning,  hut  cases  are  rare. 

The  plant  contains  an  alkaloid,  called  hmiii,  .  and  a  lesin 
and  essential  oil.  Tiie  action  of  the  plant,  prohaidy  due  to 
the  latter  constituents,  is  eraeto-piu'gative.  In  fatal  doses 
there  are  inten.^c  ahdominal  pain,  dysentery,  convulsions, 
and  death  hy  asi)hyxiii.  The  Irsi.ms  shown  are  extended 
gastro-intestinal  irritation,  and  pulmonary  congestion. 

Other  Euphorbiaceae. 

Ha-imix  n.iiniiHins. — Tl,(  rastor-oil  plant  is  an  important 
e.xotic,  yielding  the  well  known  seedi  from  which  castor  oil 
is  obtained  by  pressure.  The  xmls  or  hean.'i  of  castor  oil 
are  oval,  and  about  -;  by  '  inch  in  size.  They  have  a 
In-ownish  or  buff  colour,  and  are  mottled  or  marbled  with 
brownish  specks  and  st realms. 

The  seed  is  rich  in  oil,  of  which  it  contains  ;jO  per  cent. 

The  residue  left  after  pressure  contains  the  active  poison, 
which  does  not  pass  into  the  oil.  Accidents  may  arise 
eitlier  fmm  the  giving  of  the  beans  in  other  food,  or  from 
the  feeding  of  the  residii.il  press-cake,  which  is  otlierwise 
valuable  as  a  manure. 

Toxic  Principle.— The  effects  ()f  castor-oil  bean  are  due 
to  ririnr,  a  typical  example  of  the  class  formerly  knovsrTas 
to.ralhnmins,  now  better  designated  as  tn.rincs,  in  the 
piesent   instance  phyto-tnxiins,  lieing  of  vegetable   origin. 
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In  (listiiutidii  lo  lluj  iiiiijority  nf  toxine.s  r/.  Miiakc  Vfiioni 
itiul  liiictcriiil  toxiiies  -riciiii'.likei /v. ////c,  froi. •.(';•(<,'  ,  Hiliuni. 
is  absorbed  fivni  tbe  iiliruentiiry  tract,  |)rol)!il)ly  1)}'  reiisoii 
of  ith  ri'>i-tiiii('  to  (Ifcoiiipu-iliitii  l)y  (lij^c.-ti\f  tiii/yiiies. 
];;it  tlie  poi-oii'jus  (lose  by  the  .noutli  i^  at  leiist  one 
liuii(lri'<l  tinirs  as  ^'reat  as  tlmt  \<\  iiijt-ction.  Tli<(  toxicity 
ol  riciiii:  is  uiikiiowii  uiiil  I'luiriiiniis.  linpnrti  [ni'puriitions 
hiiiy  be  jMiritied  \>\  ibc  action  of  trypsin,  wbich  lUsstroys 
rtcfoniiuinying  alb\uninr,  tlie  wei;^lit  of  ricine  dec  rousing' 
witliout  >ensililH  diniiniition  of  toxicity.*  Like  oilier 
tu\iiies  and  !■  iiiieiit;.  liciiif  and  its  allies,  ci'otine  md 
alaine  (from  Ahi  <  /»/  it"niis),  is  destroyed  by  nrolongcd 
heating  over  tiO"  C.  in  the  moist  condition,  but  is  more 
resistant  to  dry  heat. 

riie  formation  of  ricine  immunity  is  liaracteristic. 
liv  increasing  doses  an  animal  may  bo  made  tolerant  of 
enormous  normal  overdoses  of  ^uch  magnitude  as  from 
ino  to  soo  limes,  the  toleranc.  i.  '  being  due  to  habituation 
of  the  tissues,  but  lo  the  forn. :  ',■  n  of  a  true  iiiiti-riciur  in 
the  serum.  The  anti-body  is  capable  of  conferring  immunity 
on  a  second  subject,  and  i>  specilic  against  riciii^ej  but  not 
against  oilier  loxines. 

The  seeds  of  Crotnu  fiiliuni  resemble  those  of  lii  inn.',  in 
size  and  shape,  but  are  dull  lirown  in  colour,  ami  not 
mottled. 

Those  of  ■Jiifr<>jil((i  ((hiks.  curcas  pifgans,  or  American, 
Darbadoes,  or  purging  nut,  are  nol  likely  to  cause  poisoning 
in  (ireat  Uritain. 

JJoth  cfuhni  and  J'lt  I  ■■Jill, I  yield  oils,  and  pnss  residues, 
and  both  are  very  dangerous.  The  mechanism  of  croton 
poisoning  is  now  known  to  be  due  to  the  toxine  crotine, 
whilst  jatropha,  according  to  Stillmark,  contains  ricine. 
With  crolon  is  seems  probable  that  in  part  the  toxine 
passes  into  the  expressed  oil. 

Symptoms.  -Poisoning  liy  ingestion  of  castor-oil  beans, 
or  residues,  does  not  ileclare  itself,  as  a  rule,  till  after  several 
days,  and  does  not  appear  to  be  always  marked  by  purga- 
■^   See  Oppenheiiner,  '  Toxinrs  ami  Antitoxiiu-^,'  litO-t.  p.  lO.J. 
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tion,  !ilLlioii;,']i  this  is  more  u.su;il,  tlie  bean>  being  coii- 
sideriil)ly  more  active  than  the  oih  In  a  case  observed  in 
tlie  hrmr*  there  was  complete  loss  of  appetite,  shiverinp;, 
coldness  of  extremities,  dejection,  abdominal  pain,  and  con- 
stipation. T' ^  perature  ]()V  !•'.,  pulse  70,  and  death  jn 
about  three  da.vs. 

A  case  is  noted  by  C'liambers, '  in  which  death  occurreil 
in  nttllc  after  external  application  of  castor  oil  and  lubri- 
eatini;  oil  a;^'ainst  tick>.  It  pn)i)ai)ly  does  not  illustrate 
ricine  poisonings  but  displays  the  possible  ill-el't'ecl  of  lar;^e 
quantities  of  the  nil. 

The  Post-Mortem  Appearances  after  ingestion  of  the 
beans  are  those  of  intense  gastro-enteritis. 

Amongst  the  Li'iiiniiiimn,,  tlie  seed  of  Alim.-i  jiricituriii.i^ 
Hie  craii's  eye,  or  jequirity  pea,  contains  the  to.xine  nhrim-, 
and  the  leaves  and  inirk  of  the  American  Unliiuld  pminhirdriu, 
or  locust-tree,  contain  the  toxine  mhinr.  The  seed  of  ,iln-iis 
is  about  the  size  of  a  small  pea,  bright  red  in  colour,  and 
has  a  blacU  spot.  Abrine  is  less  toxic  than  ricine,  lait 
has  similar  etiects— indeed,  I^hrlich  only  clearly  differen- 
tiated the  two  toxines  from  the  fact  that  anti-ricine  is 
powerless  against  abrine,  and  similarly  anti-abrine  i>  of  no 
avail  against  ricine. 

It  exercises  a  very  powertui  irritant  action  on  the  con- 
junctiva', and  has  o!i  this  account  found  aiipliciition  in 
oiihthalmic  therapy. 

The  natives  of  India  practice  malicious  poisoning  by 
inserting  splinters  impregnated  with  abrus  luuler  the  skins 
of  beasts.  This  malpractice  was  detected  i»y  Calmette  by 
means  of  the  specilic  antiabrine.  The  <Jii,irtrrlii  .Imn  mil 
III'  I  lirrlniir/i  Svii  iirr  In  Imlin,  IHH'A,  [i.  .'iT.'i,  gives  an 
account  of  such  a  [loisoning,  in  which  a  spike  1!  inches 
long  and  ■  inch  at  the  thick  end  was  inserted  under  the 
skin.  It  had  ;i  dark  green  colour,  weighed  12  grains,  and 
contained  datura  opium,  abrus  (or  ^inlchi■  seeds,  onion,  and 
spirit  (liirii. 

— rr    *  r.road.   Wf.  Rict.I.  Isiiii,  p   i-h\. 
-^      t    1-7.  .//..  I'.tlo.  p.  TIT. 
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Chemical  Diag'nosis.— The  vegetable  toxines  riciue, 
crotine,  and  aln'ine,  all  i)nssess  the  power  of  ag;;lutinatin^' 
red  Idood  corpuscles.  In  examining  a  cake  or  meal 
suspected  to  contain  castor  seeds  the  powdered  material 
(about  '1  grammes)  is  extracted  by  means  of  physiological 
saline  i,0'.»  per  cent,  solution  of  common  salti  in  the  in- 
cubator at  'S~  C.  for  a  few  hours,  and  the  solution  tiltered. 
The  clear  solution  is  the.i  added  to  a  suspension  of  red 
corpuscles  from  fresh  detilirinated,  orcitrated,  blood  suitaldy 
diluted  1  about  ten  tinie>>  with  salt  solution.  More  or  less 
rapidly,  according  to  the  ijuantity  of  ricine  present,  the 
corpuscles  clumii  tDgether,  or  agglutinate,  and  fall  to  the 
liottom  (if  tlie  tube  in  the  form  of  red  flakes.  With  very 
small  4uantitie>  of  material  tl  e  phenomenon  may  be 
observed  in  a  hanging  drop  under  the  microscope 

An  alternative  test  consists  in  making  a  layer  of  a  small 
ip.iaiiiity  of  the  suspected  extract  on  the  top  of  some  serum 
from  an  ani'nal  iniiiiunised  to  ricine.  With  ricine  such  a 
serum  forms  a  zone  of  amorphou--  precipitate  (precipitin 
reaction ). 


PLANTS  AND  FOODS  REPUTED  TO  BE  POISONOUS. 

Some  i)lants  and  vegetalile  foods  are  i)oiinlavly  spoken  of 
as  poisonous,  although  no  definite  and  specific  toxic  princi[)le 
can  l)e  associated  with  tlieir  action.  In  this  section  mention 
will  be  made  of  the  important  substances  which  fall  within 
this  category-,  and  it  may  be  remarked  at  the  outset  that 
many  of  these  so-called  cases  of  poisoning  prove,  on 
scrutiny,  to  lie  cases  of  injury  or  death  due  to  errors  in 
diet,  the  l)ad  pre[)aration  or  condition  of  the  ration,  or  the 
greed  of  the  subject.  As  to  the  last  point,  it  ought  always 
to  be  remembered  that  animals,  esjjecially  in  period>  of 
scarcity  of  green  food,  or  after  winter  feeding,  eat  freely 
of  any  green  plant  they  may  encounter. 

Cotton-Seed  Cake,  or  Meal.— Indecorticated  cotton 
cake  is  popularly  descril»ed  as  poisonous.     It  has,  in  fact, 


I 


2r)S 


VETErjNAllY  TOXK  ■(  •L()(;Y 


Silt 


been  long  known  thul  it  is  very  liiirnifiil,  and  may  produce 
dangerous  illness  and  death.  The  husks  of  tlie  cotton  seed 
contain  a  large  proportion  of  indigcstil)le  lihre  i^l  to  2;'  per 
cent.,  as  against  5  tn  <)  per  cent,  in  the  decorticated^ 

Tlie  first  observations  oti  undecorticated  cotton  cake 
appear  to  be  those  made  liy  A.  \  oelcker  in  ISTtit.*  who 
examined  a  calie  containing  about  ."0  \h'V  cent,  nf  husks. 
Tlie  case  is  typical  us  rt'gards  post-mortem  observations,  lor 
the  ])aunch  was  distended  with  food  impacted  like  hard 
dough;  lower  sto^nachs  empty,  and  tli--  drcHlenum  bbjcked 
by  7"i  pounds  of  comminuted  and  densely  impacted  husks. 
St'i|ijia^'H  due  to  lialling  or  impaction  nf  the  rough  lilirous 
busies  i.-  the  clear  cause  of  sn-called  cotton-cake  poisoning, 
i'liat  there  is  no  specitic  poisonous  jrinciple  is  shown  by 
the  negative  results  attendhig  chemical  research  for  such 
matters,  and  by  the  numerous  cases  in  which  a  judicious 
feciling  test  of  a  suspected  cake  has,  in  our  experience, 
eliminated  all  (piestion  of  poison. 

In  the  VitniiHirii  i;,r,,ril  of  l!»0'.»,p.  i');iO,  is  an  abstract  from 
the  German  of  the  effects  of  cotton-seed  meal,  of  which 
draught  oxen  had  2  pounds  each.  There  were  'rdematous 
swfllings  at  the  extremities;  unimpaired  ap[ietite :  later, 
weakness  of  hind  quarters,  and,  in  a  few  cases,  disturbances 
of  equilibrium.  Four  out  of  fifteen  became  blind,  the  eye- 
ball protruding,  and  the  pupil  abnormally  enlarged.  Laxa- 
tives and  change  of  diet  led  to  recovery. 

It  is  interesting  to  record  that  I'rofessoi-  Macipieen  and 
the  writer  investigated  a  somewhat  similar  case  in  which 
blindness  was  attributed  to  linseed  cake,  but  no  positive 
evidence  in  support  of  this  view  was  got. 

It  sliould  also  be  pointed  out  that  cotton,  as  other  cakes, 
may  be  contaminated  -'.-/.,  with  metals  or  castor  beans — 
and  in  such  insttmccs  ^vould  jjrovc  liui'mful  by  i-eason  of 
those  im{)urities. 

The  Soya  Bean  cake  and  meal,  on  their  recent  introduc- 
tion, were  often,  in  om'  experience,  held  to  be  poisonous. 
I'fi'ding  tests  wt'r(!  invaiiably  negative,  the  lieans  are  not 
"    Veil  rihitritui.  ls"i<i,  p.  :127. 
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cyanor;enetic  (lik(-  -lavit  heaiis).  and,  so  far  aa  we  at  present 
know,  no  specific  pois(;n  has  ever  heen  isolated  therefrom. 

Brewers  Grains  and  Distiller's  Grains,  the  residues  of 
the  mashing  in  beer  and  spirit  faliricution,  are  good  feeds  in 
themselves,  hut  sometimes  lu-ld  responsihle  for  'poisoning.' 
But  grains  are  lialde  to  fermentation,  and  alj-o  to  acidity, 
and  conseiiuently  ouglit  not  to  be  too  freelj  fed,  and  ought 
to  be  mixed  with  straw  chaff;  otherwise,  digestive  troulde  and 
tympanites  uii'v  resiiU.  The  ]5elgian  and  French  writers, 
fiirlhcr,  descril)e  draiiheimess  in  stock  liy  use  of  fermenting 
grains,  which  is  alarming  and  sometimes  dangerous.  In 
the  interests  of  hygiene  it  may  be  stated  that  grains  should 
be  free  of  alcohol,  and  of  no,  or  very  slight,  acidity. 

The  addition  of  audi  common  salt  in  order  to  preserve 
such  foods  as  distillery  sludge  makes  them  improper,  and 
possibly  harmful,  foods  for  pigs. 

On  the  (.'ontinent  somewhat  similar  considerations  hold 
with  regard  to  beet  pulp  residues  from  sugar  fabrication. 
As  regards  the  effects  of  sugary  foods — molasses,  molasses 
mixtures,  and  dry  slices  in  which  sugar  is  contained,  some- 
times to  the  extent  of  more  than  W  per  L-ent.,  attention 
may  profitably  be  directed  to  their  values  as  foods,  regard- 
ing which  reference  slioulil  I)e  made  to  the  recent  observa- 
tions of  Goodwin.* 

The  nuts  of  the  Beech,  Faiiiis  sf/lruiicu,  are  not  likely  to 
cause  trouble  in  Great  Dritain.  Cornevin  states  that  the 
leaves  are  harmless,  that  the  oil  and  decorticated  press 
residue  of  the  nuts  are  also  harmless,  but  that  cake  of 
undecorticated  press  residue  causes  poisoning,  recalling 
that  of  tiiliuiii.  The  cau-c  is  unknown  :  it  may  be  due  to  a 
toxic  principle  like  that  of  lulitnn,  but  the  (juestion  is  at 
present  unsettled. 

Acorn  Disease. 

The  remarkable  disorder  known  as  acorn  poisoning, 
or  acorn  disease,  has  attracted  much  attention  in  (ireat 
Britain,  and  offers  some  features  of  interest.      It  d<ies  not 
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*  Journal  cf  Bourd  of  Aayiculturc,  V-Ul,  p.  '.*7. 
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affect  sheep,  deer,  or  swine,  hut  only  cattle.  It  may 
|)(jssihly  he  that  the  former  animals  reject  llie  husks,  hut 
tliis  (loe<  not  seem  an  entirely  adocpiate  explanation. 

The  suhject  was  first  investigated  in  a  satisfactory 
manner  l)y  Simmonds  ana  J3ro\vn,*  and  the  features  of  the 
disease  are  clearly  defmed  in  tlieir  articles  of  1H84,  re- 
printed from  the  Vi'trniidiinii  of  ls7]. 

Symptoms.— Acorn  disease  sometimes  does  not  declare 
itself  until  after  all  tlie  inj^ested  acorns  have  been  di(,'('sted 
and  expelled.  It  is  distin;,'uished  hy  constipation  in  the 
earlier  stages,  followed  hy  persistent  diarrh(ea,  with  fre- 
quent small,  dark,  and  idoody  evacuations.  There  is  loss 
of  appetite,  suspension  of  rumination,  wasting,  colic,  and 
excessive  urination,  large  ipumtities  of  pale  urine  being 
voided.  There  is  no  fever,  and  the  temperature  may  be 
subnormal.  Soreness  of  the  mouth,  pallor  of  membranes, 
and  a  discharge  from  the  nose  and  eyes,  which  are  sunken, 
ai'e  notictid. 

The  Lesions  are  generally  those  of  an  irritant  poison, 
Ijut  the  rumen  and  reticulum  are  usually  healthy :  no 
acorns  may  be  found  in  the  alimentary  tract  :  the  kidneys 
are  ))ale,  and  bladder  distended  with  colourless  urine. 

The  Treatment  of  mild  cases  may  lie  eti'ected  by 
oleaginous  purgatives  (ol.  liiii,  O.i.)  and  opiates  (opii 
acpia,  r,i.),  and  a  pint  each  of  linseed  tea  and  oatmeal  gruel, 
with  ,"iv.  opii  aqua,  and  "iv.  soda  bicarbonate  three  times 
daily.-^ 

C'ornevin  signalises  poisoning  by  young  Oak-Leaves  as 
occurring  on  the  Continent,  but  no  records  of  such  poison- 
ing in  this  country  are  prominent. 

The  general  features  of  Oak-Leaf  Poisoning  are  not 
unlike  those  of  acorn :  (iradual  wasting,  loss  of  appetite, 
cessation  of  rumination,  and  lactation,  and  constijjation, 
which  may  eventuate  in  fatal  dysentery.  But  C'ornevin 
ol)serves  fever  and  nervous  symptoms  of  collapse,  and,  in 
particular,  very  dark  urine,  varying  from  red  to  deep  wine- 

*    Veteriiiariav,  1884,  pp.  2^,  lr.6,  .'iSJ. 
t   Harrison,  I'ct.  Jircnn/.,  ISiCi,  n.  -Jtifi. 
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red,  a  jjoint  which  appears  to  sharply  distinguish  the  other- 
wise nearly  parallel  cases. 


Besides  ii'tstn>-iut 


tiriris 


there 


is  nnifr  iirjijiriti-s,  the  kidneys 


being  greatly  enlarged,  and  the  urine  dark,  all)uminous, 
free  of  sugar,  and  bloody. 

Causation. — The  only  known  agent  of  poisoning  by  acorn, 
oak  and  beech  is  tmniiii.  whose  general  action  is  that  of  ;m 
astringent.    In  overdoses  it  proves  dangerous,  prolialdy  by — 

(1)  gastric  disturbances,  due  to  precipitation   of  proteins: 

(2)  astringency,  causing  constipation  ;  (.3)  dysentery,  follow- 
ing on  constipation.  The  immunity  of  certain  animals  to 
acorn,  and  the  existence  of  a  large  number  (jf  different 
natural  taniiins,  and  the  enormous  doses  reijuired  to  induce 
dysentery,  are  obstacles  in  the  way  of  this  explanation.  It 
has  been  suggested  that  specially  active  forms  of  tannin,  or 
unrecognisable  active  principles,  may  be  responsible,  but 
positive  evidence  is  lacking.  It  is  noteworthy  that  the 
drinking  of  taiuiiii<i  ira.str  li<iU(irs  sometimes  causes  harm, 
probably  from  similar  causes,  and  at  present  the  commonly 
accepted  explanation  of  the  disorder,  as  one  due  to  acute 
digestive  derangement,  is  the  best. 

The  fli:-miail  ircoiiiiifiioi  of  tannin  in  fluids  is  easy.  The 
tannin  may  be  separated  from  acid  aqueous  extracts,  and 
recognised  by  the  dark  coloration  with  ferric  chloride,  and 
by  the  i)recipitation  by  tannin  of  gelatine  and  of  alkaloids 
from  solution. 

The  leaves,  fruit,  and  twigs  of  Hawthorn,  Crafu'iK.s 
o.ri/acaHthd,  are  sometimes  eaten  by  sheep,  and  may  also 
cause  death  by  gastric  derangement.  Usually  there  will  be 
found  very  densely  impacted  masses  of  the  jiLint  on  post- 
mortem examination. 


Fern  Poisoning. 

The  root  of  the  male  fern  {AspiiliuniiiUx-nias''  contains 
about  8  per  cent.  ot/IJiric  avid  and  a.\m  Jilitnanmc,  a  neutral 
sul)stance.  Filicic  acid  is  a  widely  used  and  effective  agent 
against  tapeworm,  and  may  act  as  a  noison. 


■2.I-2 


VETERINAllV  TOXIC(  )L()GY 


01 


.H 


''\ 


The  powdered  root  is  irrit;int  and  laxative,  and  in  Lirrre 
doses  causes  lia'morrha;^ic  S'i«t,i'"-enteritis,  and  nervous 
symptoms  of  drowsiness,  occasionally  convulsions,  coma, 
and  c(jllapse  (Fnilay  Dun;.  Blindness  often  follows  lar^e 
doses.  The  extract  is  prepared  l)y  means  of  ether,  and 
Fpihncr  states  that  .")  drachms  killed  a  do^'  of  40  pounds, 
t)  dnichms  a  sheep  of  ss  pounds,  and  ;!  ounces  a  cow  of 
(WiO  pounds  weight. 

In  the  treatment  of  male-fern  [inisoninrr  oils  must  lie 
avoided.  Castor  oil  greatly  facilitates  absorption,  and  ac- 
cording to  K'jhert  in  .")7  per  cent,  ot  cases  of  poisoning  this 
oil  had  been  given.  Evacuation  of  the  stomach,  mucila- 
ginous medicines,  and  stimulants,  are  indicated  as  remedial 
measures. 

I'oisoning  by  Bracken  {I'tnis  (niiiUiim)  is  a  so  far 
obscure  disorder,  often  observed  in  cattle  in  the  early 
autunui  (from  August  to  November),  after  eating  bracken. 
The  plant  is  taken,  although  otlicr  green  food  may  also  be 
available. 

The  poisoning  of  //oz-.s*  s  after  prolonged  feeding  on  bracken 
along  with  other  forage  is  mentioned  l)y  the  (ierman  autho- 
rities,* and  is  stated  to  be  marked  by  timidity,  uncertain 
gait,  loss  of  e(iuilibriuni,  dilatation  of  the  pupils,  red,  and 
later  yellow,  coloration  of  the  conjunctiva^  and  slowing  of 
the  pulse.     Sometimes  death  occurs. 

The  poisoning  is  attributed  by  the  Continental  authorities 
to  the  etU'ects  of  an  acid  {ptrrifainiir  ariil),  similar  to,  and 
possibly  identical  with,  the  filicic  acid  of  male-fern.  Both 
these  acids  are,  indeed,  derivatives  of  the  polyhydric 
phenols  (such  as  tannin,  pyrogallol,  and  phloroglucinol). 
Such  poisoning  of  the  horse  does  not  appear  to  have  been 
observed  in  Britain,  perhaps  because  the  plant  is  rarelv  fed, 
though  used  freely  as  a  litter. 

The  poisoning  of  rattJi'  by  bracken  appears  to  have  been 
first  distniclly  recognised  in  Britain  in  ]■**!):<,  in  which  j-ear 
1».   M.   Storrart  drew  attention  lo  the  disorder,  which  he 

■^  See  Mullcr,  Landifirthsi-JififtlicliC  Gi/tlehrc,  1897,  p.  29. 
t  ■//.  Cutiii).  Fath..  189;!.  11.  -rn;. 
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Iield  iis  prolnibly  due  to  a  lii;,'lily  iiuli^'eslible  food,  and  not 
necessarily  to  a  .speuific  toxic  effect  of  fern. 

An  editoriiil  article  *  draws  attention  to  important  features 
of  l>racken  disease,  wliicli  further  serve  to  distin;,'uisli  it 
from  antlirax.  The  main  points  relating  to  bracken  disease 
are  :  The  absence  of  bacilli  in  the  fresh  fluids  and  tissues  : 
spleen  quite  normal  ;  subpleural  and  subperitoneal  h;traor- 
rhag'e;  considerable  effusion  of  blood  in  the  larj^e  in- 
testine: a  temperature  of  10G-.S=  to  lOS--!'  F, :  the  disease 
lasts  a  few  days ;  abundant  bloody  discharge  from  nose 
and  rectum  ;  occurs  only  in  cattle. 

Storrar^  later  noticed  unusual  symptoms  of  the  disease 
in  a  bullock,  consisting  in  effusion  and  haemorrhage  in  the 
vicinity  of  the  larynx,  and  the  formation  of  numerous 
hicmorrhagic  patches  on  the  surface  of  the  body,  the 
cutaneous  vessels  being  congested  with  black  tarry-looking 
blood. 

More  recently  bracken  poisoning  has  been  the  subject  of 
in(iuiry  by  the  Board  of  Agriculture,  and  useful  information 
is  contained  in  the  chief  veterinary  officer's  reports  of  1!»()'> 
and  1910. 

The  Symptoms  summarised  in  the  1!»0;»  report  are  :  Tem- 
perature, 104°  to  107=  F.  ;  loss  of  appetite  ;  blood-tinged 
discharge  from  the  mouth  and  nose  ;  blood  from  the  bowels  ; 
pallor  of  the  membranes  of  the  eye  :  great  depression,  coma, 
and  death  in  from  twelve  to  seventy-two  hours  after  the  onset 
of  symptoms. 

The  Lesions  include  :  Congestion  of  the  pul^ionary  mem- 
branes and  small  haemorrhages  in  the  substance  ;  congestion 
of  the  stomach  and  intestine,  the  walls  of  the  latter  being 
in  certain  parts  deep  red  and  thickened  by  infiltration  o1 
blood ;  blood  may  also  be  present  in  the  lumen  of  the  in- 
testine ;  areas  of  diphtheritic  inflammation  and  distinct 
ulceration  may  be  present  in  the  stomach  and  intestines  ;  the 
serous  membranes  show  ha-morrhages  in  their  substance; 
and  there  are  ha}morrhages  in  the  heart  and  body  muscle, 
and  under  the  skin. 


I 


I 


Jl.  Coiiip.  Vatlu,  1894,  p.  lO.J. 


t  Ibid.,  1S99,  p.  2.34. 
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Evidence  is  In'Oiight  forward  liy  tlni  exjierimentri  con- 
diictud  to  sliow  til, it  the  diseahe  is  not  bticteriiil,  althou;:;h 
Htteiition  is  drawn  to  the  liij,'h  temperature  as  inconipatihle 
with  poiisonin;^. 

Feeding,'  tests  niado  witli  hracken  as  fresh  as  pos^iilile  in 
I'.Hj;*  and  ll'lo  j^ave  negative  results.  Thus  a  heifer  took 
in  all  (iU  pounds  of  bracken  within  a  week.  It  was  not 
eaten  readily,  and  was  therefore  mixed  with  cut  grass 
and  sharps.  After  tiie  lirst  two  meals,  containing  about 
;!0  pounds  of  bracken,  there  was  indigestion,  but  no  toxic 
symptoms,  and  a  normal  temperature. 

It  came  within  the  cognisance  of  the  oflieersof  the  Board 
that  the  weed  tormentil  il'^tiiitillii  t'lnm  utillK  >  occurred 
along  with  bracken  in  many  localities  where  bracken  disease 
was  reported.  This  phmt  is  not  commonly  credited  with 
being  i)oisonous.  In  feeding  tests  made  with  tormentil  a 
case  of  disease  in  a  heifer  having  symptoms  and  lesions 
similar  to  those  of  bracken  was  produced. 

In  the  present  stage  of  the  in<iuiry  the  chief  officer 
refrains  from  designating  tormentil  as  poisonous  and  as  the 
cause  of  this  disease,  and  points  out  that  the  possibility  of 
its  being  a  contagion  carried  by  this  weed  is  not  excluded. 

Moreover,  it  must  be  pointed  out  that  S.  13.  Nalson,*  of 
Washington,  in  is'js  fed  1  pounds  of  Potentilla  to  a  sheep, 
whicli  ate  it  within  a  day  with  no  ill-efTects. 

*  I'iftcf'iith  Annual  llepon  of  tlie  Bureau  of  Animal  Iiidustrv, 
1898,  p.  4'25. 


("iiKMicAL  Toxicology 


Introductory.— I 'iider  the  respective  lieadiii--^  in  the  text 
the  cliief  tests  for  tlie  poisons  dealt  with  have  lieen  ^'iveii. 
At  first  si^'ht  it  may  app<'ur  tliat  few  reactions  have  l»een 
'luoted.  Thus  in  tlie  case  of  arsenic  many  well-known  pre- 
cipitation tests  have  been  omitted.  This  has  been  done 
liecause  it  seemed  advisable  only  to  name  those  tests  which 
are  suitable  for  the  recognition  of  traces,  which  are  as 
characteristic  as  possible,  and  which  can  be  applied  to  the 
substance  in  the  form  in  which  it  is  obtained  from  the 
material  under  research. 

In  the  i)resent  section  some  details  are  given  as  to  the 
general  methods  of  separation  of  poisons  from  organic 
matter  in  the  laboratory.  For  analytical  purposes  the 
poisons  fall  into  four  groups,  viz. : 

A.  Volatile  poisons. 

B.  Heavy  metals  and  metalloids. 

C.  Non-volatile  organic  poisons. 
J>.  Bases,  acids,  and  alkali  salts. 

Preliminary  Observations.— Before  starting  a  systematic 
search  for  poisons,  certain  general  observations  ought  to  be 
made.  These  include  (■.'/..((/■.  The  existence  of  coloration, 
either  local  or  difiused,  is  a  valuable  guide.  A  yellow  colour 
suggests  nitric  and  picric  acids;  greenish-blue  points  to 
copper ;  green  to  chromium  comiwunds ;  black  to  iron  com- 
pounds of  tannin ;  blue  may  be  due  to  indigo  or  Prussian 
blue,  used  as  colouring  agents  for  vermin  powders,  but  the 
quantity  is  uauaiu  luu  amali  to  be  perceived  :  specks  of  red 
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uiiiy  in  \\:nuiliim  or  rcil  IimiI  ;  liciivv  lil.u'k  [nu'tit'lt'^  in,i_\ 
lie  iuiiiiiioiiy  hul(i!ii(U'.  It  is  .;iily  nucly  tliiit  cdIuiu-  i^ 
detueU.-il,  for  in  iiu)^t  cfisc.^  llic  (lihilioii  oi  a  coloured  iioisou 
111  siirli  a  mass  of  i^reiMi  iii;4ivsl,i  as  i,->  found  in  llu'  stonuicli 
of  tliu  o\  is  luo  '^vit-.il  for  its  rcco^niuon.  Willi  siiuillur 
iinimals  lliu  iiidiciitiuii  is  more  valiiiilile. 

>!//(•  //.  —  L'oiiiiiouiid>, easily  rei.-(j;^iiisal)le  I'V  tlieir  .^nu'il.  are 
llho^^l)llorlls,  hydrocyanic  acid,  alcohol,  ether,  cliloroform, 
carbolic  acid,  savin,  tiiriienlines  essential  oils,  ammonia, 
and  sui[)hiu'utted  hydrogen.  The  two  last  are  often  pro- 
ducts of  decom[)osition,  and  caution  is  needed  on  this 
account  in  forming;  an  opinion.  In  ;;eneral  the  smell  is 
dil'ticult  to  ol)8erve  on  acc(nint  IiolIi  of  the  natural  and 
putrefactive  >mell  of  the  vineera. 

The  odorous  substances  fall  into  Groui)  A  of  the  volatile 
lioisons,  and  their  smells  are  be-^t  oi^.-served  in  the  course  of 
analysis  for  that  ;;roui). 

Su.sjiiiioiis  ptiiiiclis  and  riiirt'ihli  jrn'ini'iils  ou;.;lit  to  be 
carefully  looked  for  and  jiicked  out.  \  aluable  jj;iiidance  is 
thus  gi\en,  and  in  the  case  of  many,  or  most,  poisonou.s 
plants  the  Ihidin;;  and  identification  of  vegetable  detritus 
gives  the  best  chance  of  correct  diagnosis. 

It  is  a  good  plan  to  stir  u[i  the  semi-solid  contents  to  a 
thin  paste  with  water,  and.  after  standing,  carefully  decant 
from  lieavy  particles,  which  lif  found)  may  be  washed  with 
a  gentle  stream  of  water.  Particles  of  such  substances  as 
white  arsenic,  black  antimony,  vermilion,  red  lead,  and 
white  lead,  may  thus  be  separated. 

In  the  case  of  dogs  and  foxes  the  nature  of  the  stomacli 
contents  ought  l(j  be  ascertained  as  far  as  possible.  This 
gives  very  valuable  information  in  tracing  the  source  of 
poisoning.  With  these  animals  the  presence  in  the  stomach 
of  scra[is  of  fur,  small  bones,  or  feathers,  usuilly  points  to 
a  ball  of  rabbit  or  bird,  which  has  been  the  vehicle  of  the 
poison. 

1  li.fjii'.-iilinii  iij' till'  iiuiterial  ii'i'  tin  ■^jnciitl  ai/ali/si. i  in  a  mo>l 
important  point,  which  is  best  left  to  discretion.  The  analyst 
must.  Lie  yunieu  enliieiy  by  consideralions  arising  from  liie 
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'lUiiutity  (if   ,iv,iilul)le  raaii  tlic   .iiiiiiri'  ■  '   tlie  poiwon 

siisjKHitnl,  iiiij  the  (leLjree  of  tlelicacy  of  its  dcii'i-tinn.  It  is 
always  wise  to  resorv"  a  portion.  ]iit'f('ni))l\  al'oul  niw 
iiuiirtcr,  for  contirinatoiy  analysis,  ov  to  rf^placc  ai-ciiliiital 
loss.      When    the    anals.-t    lias    ,il    liis    (li^|in-,il    the    whole 
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inisc,     'K^p.  ox.  or    pi;,',   he  may  (■< 


insider 


til, it  lie  has  ciiir  I'hnirlo  ,  for  llic  material  sulVices  for  mor< 
thiiii  one  complete  analysi-:.  (Jiiite  otlierwi-e  when  he  ha-- 
a  small  animal  such  a-  a  I'iril,  cat,  or  small  do;^  to  <leal 
with.  In  sach  case  he  must  use  discnlion  in  the  talin;'  of 
jiarts  for  the  various  oix  rations. 

Apparatus.  —It  is  the  common  practice  in  medico-le;;al 
w(a'k  on  the  human  suliject  to  advise  jierfectly  new  aitparatus 
for  each  analysis.  The  apparatus  used  ou^^ht  to  he  in  ;jood 
condition  ;  thus  jiorcelain  dislies  must  have  an  uniTiipaired 
;j;laze  :  hut  the  doj^'nia  of  new  vessels  is  somewhat  extreme. 
To  liave  used  a  set  of  apparatus  in  an  analysis  wiii(  h  has 
yielded  ne;;ative  results  is  the  liest  proof  of  its  cleanliness.  It 
is  an  elementary  maxim  of  the  trained  chemist  to  thorouj^iily 
clean  all  apparatus  in  such  wise  as  to  meet  the  ohject  of  the 
intended  analysis.  Thus  a  tlask  and  condenser  intended  to 
he  used  in  Ileinsch's  test  will,  as  a  matter  of  routine,  lie 
cleansed  by  hoiling  hydrocliloric  acid ;  a  dish  desi;,'ned  for 
the  nitric  acid  solution  of  parts  will  be  boiled  out  with  that 
acid  :  flasks  intended  for  the  alcohol  extraction  of  or)::;anic 
poisons  will  be  cleaned  with  a  mixture  of  strong  sulpliuric 
acid  and  potassium  chromate  after  the  laboratory  attendant 
has  '  cleaned  '  them.  No  chemist  ever  uses  a  piece  of 
apparatus  which  he  has  not  personally  cleaned.  Possibly 
if  the  Courts  thoroughly  appreciated  the  fact  that  it  is 
a  chemist's  business  tn  keep  his  ajiparatus  clean,  and  not 
to  get  muddled,  and  mix  the  specnnens  or  reagents,  less 
weight  would  be  attached  to  the  general  preliminary  pre- 
cautions. But.  on  the  other  hand,  it  is  essential  that  the 
person  who  issues  the  report  should  himself  either  liave 
l^erformed.  or  personally  supervised,  all  the  operations. 

Reagfents. — AH  reagen ts  designed  for  toxicological  analysis 
must  be  of  proved  purity.     The  condition  of  reagents  and 
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!il)iiiii'.'itufi  in  tin's  respect  is  liest  j^uamnteed  l^y  the  pei- 
fnniuinee  of  a  blank  test.  If  this  i^ives  a  negative  result- 
'■.'/.  for  arsenic — the  reaf,'rnts  and  ai);uiratus  are  good.  A 
Mank  ought  to  lie  carried  through  fmni  time  tn  tiui:  as  a 
matter  of  routine  precaution.  Fortunately,  to-ilay  the  manu- 
facture of  high  grade  chemicals  has  reached  such  a  pitch 
cf  excellence  that  it  is  rarely  necessary  tn  specially  purify 
one's  reagents. 

Qualitative  Analysis.— Thi>  aim:>  at  the  detection  of  the 
presence  of  a  poison.  It  is  the  fundamental  and  really 
ditHcult  task  of  toxicology.  Quantitative  -xnalysis  f(jllo\vs 
the  ipMlitative,  and  its  chief  value  is  to  guide  the  expert  in 
the  formation  of  an  o[)inion  as  t<>  the  significance  of  the 
(jualitative  revelations.  It  has  also  a  subsidiary  value  — 
that  of  providing  a  figure  to  be  produced  in  evidence.  The 
position  of  a  witness  who  states  that  from  H  ounces  of  a 
mate:'  "  he  se[>arated  /„  grain  of  strychnine  is  stronger 
than  that  of  the  witness  who  states  that  he  found  a 
'distinct  trace  '  of  that  agent.  No  wise  man  would  commit 
h'msi  "■  to  the  statement  that  the  material  contains  a  given 
weight  :if  the  poison  :  he  will  name  the  ijuantity  he  actually 
separated,  and  he  will  also  be  well  advised  to  state  that  the 
weight  given  is  his  estimate,  and  be  prepaied  to  state  how 
he  determined  it,  and  what  is  the  probable  error  of  his 
determination. 

All  quantitative  duta  in  toxicology  are  to  be  regarded  as 
;i|  I'niximations.  But  even  so  they  are  indispensable  and 
valuable  approximations,  for  the  reasons  set  forth  above. 
The  «iuantitative  methods  availaltle  for  the  estimation  of 
traces  of  material  are — 

1.  Direct  weighing.  This  is  the  most  satisfactory  and 
sometimes  the  only  possible  method.  It  may  be  used  for 
the  measurement  of  quantities  of  lead  and  many  other 
common  metals.  A  residue  of  an  alkaloid  may  also  be 
weighed,  l)ut  the  weight  ought  not  to  be  regarded  as  very 
e\act,  [>artly  by  reason  of  the  normal  error  in  weighing, 
but  clhelly  because  the  residue  is  rarely  pure.  Alkaloid 
extracts  alwavs  contain  traces  of  ba^ic  substance  of  animal 
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or  vegetable  origin  (ptomaine  bases)  which  when  a  small 
(]ua"tity  of  alkaloid  is  present  ('.;/.,  1  milligrarauie)  mayequal 
or  exceed  it  in  weight.  Further  purification  leads  to  loss 
of  material,  which  may  be  so  great  as  tu  extend  even  to  the 
vanishing  [loinl. 

•2.  \'olumetric  methods  depend  on  tlie  performance  of  a 
reaction  with  a  solution  of  a  reagent  of  known  strength,  the 
end  of  the  reaction  being  marked  or  indicated  in  various 
ways.  As  an  illustration,  hydrocyanic  acid  may  be  deter- 
mined in  the  presence  of  sodium  bicarbonati:  by  adding 
measured  quantities  of  a  standard  solution  of  indine,  which 
may  be  prepared  of  such  strength  that  1  cubic  centimetre 
is  equivalent  to  ,'„  milligramme  (../..^  of  a  grain).  If  starch 
solution  is  also  present  the  end  of  the  reaction  is  marked 
by  the  produclioti  of  the  blue  starch  iodine  coloration. 
From  the  number  of  cubic  centimetre>  of  iodine  used  the 
quantity  of  hydrocyanic  acid  may  at  once  l)e  calculated. 

Free  alkalis  such  as  potash  or  ammonia,  and  free  acids 
such  as  sulphuric,  hydrochloric,  or  nitric,  may  also  be 
determined  by  neutralisation  with  standard  acid  or  alkali, 
respectively,  in  the  presence  of  a  suitable  indicator,  such  as 
phenolplithaUin,  methyl  orange,  litmus,  etc. 

3.  Colorimetric  methods  depend  on  the  production  of 
colour  reactions.  Having  obtained  a  certain  result,  the 
colour  may  be  matched  by  preparing  similar  tulles  from 
measured  quantities  of  the  pure  materials.  In  illustration  : 
a  certain  tint  of  blue  may  be  got  by  the  Prussian  blue  test 
from  an  unknown  quantity  of  a  cyanide.  This  is  matched 
by  exactly  similarly  conducted  preparations  from  known 
quantities  of  cyanide. 

i.  Al'ied  to  colorimetric  metllod^  art-  tliose  dependent 
on  the  comparison  of  the  relative  intensity  or  bulk  of  a 
turbid  precipitate,  or  a  stain,  such  as  an  arsenical  mirror 
in  Marsh's  test.  Zinc  is  precipitated  from  ammonia 
solution  by  sulphuretted  hydn  gen,  and  when  known 
amounts  of  zinc  are  tested  similarly  in  the  same  bulk  of 
fluid,  it  ia  easy  to  closely  match  the  unknown  by  a  known 
quantity.     This    method    has    received    more    study   and 


•2H0 


vi;rr:T;i\,\iiY  toxicology 


valuaMo  ai)i>li\-;Uinn  fiom  Gennan  fovc-ic  cheiuists  than  it 
lias  received  in  tliis  country.  It  is  a  very  fjijod  method, 
cap;ilile  of  nmiierous  applications— -•.'/.,  to  lead  precipitated 
as  iodide,  to  liariuni  as  sulphate  or  clironiate,  to  silver  as 
chloride  or  iodide,  to  tin  as  dioxide,  etc. 

In  the  deterniination  of  traces  of  arsenic  the  size  and 
intensity  of  the  mirror  olitained  in  Marsh's  te>t  are  compared 
with  those  given  hy  known  ijuantities  of  arsenic  and  formed 
under  experimental  conditions  as  nearly  alikf  as  [)ossihle. 


GROUP  A. 

The  separation  of  volatile  poisons  depends  on  the  fact 
that  they  are  more  or  less  readily  gasified  and  distilled 
along  with  steam  from  a  hoiling  ]iaste  of  the  materials  with 
water.  In  practice,  distillation  in  steam  is  preferahl.'  to 
ordinary  distillation,  because  the  hoiling  is  more  regular, 
and  the  operation  does  not  reipiire  so  much  attention,  [t 
is  advisable  to  place  the  distilling  flask  in  a  hoiling  water 
bath,  and  to  regulate  the  steam  current,  so  that  the  iju.mtity 
of  boiling  fluid  remains  about  constant.  In  this  way  dis- 
tillatifai  may  lie  allowed  to  proceed  to  any  desired  extent. 
For  details  of  the  process  of  distillation  n  ferenee  may  be 
made  to  a  textbook  of  practical  chemistry. 

The  best  method  of  procedure  is  to  make  a  tiiin  paste  of 
the  material,  and  ascertain  its  reaction  (acid,  alkaline,  or 
neutral),  if  necessary  acidify  with  either  tartaric  or  dilute 
suli)huric  acid,  and  distil  in  a  current  of  steam.  Volatile 
substances  separated  from  an  acid  solution  include — 
pdiosphorus,  hydrocyanic  acid,  phenols,  turpentine,  savin, 
essential  oils,  alcohol,  ether,  chloroform,  chloral,  sulphur- 
etted hydrogen,  and  sulphur  dioxide. 

The  smell  is  characteristic  (that  of  chloral  in  traces  is 
faint  1,  but,  unless  the  substance  is  present  in  relatively 
large  anu)unt.  it  is  inasked  more  or  less  completely  i)y  the 
natural  smell  of  the  ingesta  or  organs.  Distinct  flakes 
(possibly  of  fatty  acids    always  pass  over,  and  it  is  therefore 
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a  good  plan  to  allow  the  distillate  to  drop  on  to  a  riniall 
filter  and  collect  the  clear  li(iuid  in  a  tlask  or  test-tuhe. 
Phenols  (carbolic  acid  and  creosote),  turpentines  ; savin i, 
essentials  oils  (camphor,  etc.),  and  chloroform  in  fairly 
large  proportions,  form  a  distinct  lluid  turbidity  or  (.mulsion, 
and  may  actually  sejiarate  into  distinct  oily  drops,  whilst 
camphor  is  solid.  Phosphorus  forms  semi->olid  globules, 
and  the  other  substance.-,  named  are  soluble. 

Phosphorutt,  creosotes,  turpentine,  and  some  essential 
oils,  distil  slowly,  and  a  large  bulk  of  liijuid  must  be  distilled 
in  order  to  effect  a  com[)lete  separation.  The  other  com- 
pounds—viz., hydrocyanic  acid,  alcohol,  ether,  chloroform, 
and  the  gases  sulphuretted  hydrogen  and  sulphur  dioxide, 
being  very  volatile,  concentrate  in  the  first  portions  of 
distillate.  If  a  large  volume  is  collected,  the  dilution  may 
be  so  great  as  to  seriously  interfere  with  the  qualitative  te.-ts 
(especially  with  hydrocyanic  acidi,  and  it  is  therefore  wise 
to  stop  the  distillation  after  about  ."  c.c.  of  char  distillate 
has  been  obtained.  Small  portions  are  then  separately 
tested  for  the  substances  in  question — <.//.,  by  the  Piussian 
blue  test  for  hydrocyanic  acid,  by  the  iodoform  test  for 
alcohol,  by  the  neutral  ferric  chloride  test  for  [)henoIs 
(carbolic  acid  purple,  creosote  smoky  colour^  or  bromine 
water  for  phenols  (solid  tribromi)henol  from  carliolic  acid, 
resinous  bromcresols  from  creosote*. 

In  order  to  effect  a  partial  separation  and  purification  of 
the  volatile  sul)stances  obtained  at  this  stage  the  distillate 
is  made  alkaline  with  sodium  hydroxide  (not  carbonate  i 
and  redistilled.  Turpentines,  essential  oils,  alcohol,  ether, 
and  chloroform  (also  given  from  chloral  by  alkali)  distil 
over.  If  the  alkaline  liquid  is  now  made  acid  with  dilute 
sulphuric  acid  and  again  distilled,  hydrocyanic  acid, 
phenols,  sulphuretted  hydrogen,  and  sulphur  dioxide  ^lass 
over.  In  the  course  of  these  manipulations  traces  of 
phosi)horus  sufl'er  oxidation,  whilst  with  alkali  on  heating 
phosphuretted  hydrogen  and  hypoiihosphorous  acid  are 
formed. 

Having  distilled  from  acid  solution,  the  original  residue  in 
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thedibtilliilion  tlask  is  made  alkjilinu  with  hOilium  hydroxide; 
or  if  none  of  the  forej^oin^'  is  present,  a  fresh  portion  nf 
original  sal  stance  is  made  into  a  paste  with  water  and 
alkaUsed.  and  a^'ain  steam  distilled.  In  this  case  there 
distil  over — volatile  hases,  ammonia,  conine,  nicotine, 
arecoline,  and  some  lia-,es  of  laitrefaetion — (•.,'/.,  trimeth}!- 
amine  (from  brine),  putrescine,  and  cadaverine  (ptomaine  . 
Chloral  j^ives,  with  alkali,  chloroform.  These  suhstances 
must  be  then  detected  and  estimated  iiv  approi>riate  special 
methods. 

The    results    ahovt    duncribed    may    be    suumiarised    as 
follows  : 


I'oisons  ilistilltil  froi 
uciil  solution  onlv 


j'llyilioc.vanie  aiiil. 
JilutcJ  riicnol-. 

I  SiilphuiTtti'd  !iyilror»i'n. 
-Sulpluu'  dioxide. 

i.^iuiiioniii. 
Conine. 
i,.,>ui.-  >.,-,. !,<:..  i.u.ii  .......^    Nicotine. 

ciiiislic  aiiiuU  >olmion  onh  I  Arecoline 

(  ertain  i)asos  of  putn  faction. 
(  hloroforni  (from  chloral i. 
riiosphorus  Miot  entirely  with- 
out change!. 
Turpentines, 
Ivssential  oils. 
Alcohol. 
F.tl.er. 
Chloral. 
Chloroform. 


Poisons  distilled  either  from 
acid  or  alkaline  solution 


GROUP  B. 

Group  B  comprises  heavy  metals  and  metalloids — viz., 
arsenic,  antimony,  mercury,  silver,  lead,  copper,  zinc, 
chromium,  and  iiarium.  Other  metals  which  fall  into  the 
same  category  do  not  possess  importance  from  the  stand- 
point of  veterinary  toxicology,  and  are — tin,  bismuth, 
cadmium,  i'-i'ii,  manoanese,  gold,  and  iiiatinum.  Iron  is 
always  present,  mainly  from  blood,  and  the  others,  if 
also  present,  offer  no  ditliculties  to  the  experienced 
„.„-i.-..,- 
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It  is  unnecessary  to  make  separate  tests  for  each  of  llK.-e 
metals,  altliougli,  having  detected  one  or  more  of  them,  it 
may  he  needful  to  make  special  extraction^  of  the  original 
material  for  ihe  purposes  of  estimation,  and  the  obtaining  of 
a  specimen  as  a  rorjnis  ilrlictl. 

General  schemes  may  lie  devised  to  cover  a  preliminary 
and  comprehensive  search,  and  several  such  schemes  are 
availalile,  each  of  which  has  its  special  claims  to  excellence, 
and  its  special  advocates.  The  vital  point  is  the  destruction 
of  organic  matter,  which  is  an  extremely  tedious  process  to 
carry  out  to  completion.  The  I'.nglish  analysts  rather 
appear  to  favour  the  complete  destruction  of  organic  matter 
either  by  asiiingwith  previous  addition  of  nitric  and  sulphuric 
acid,  in  which  process  all  the  organic  matter  is  burnt  away, 
or  its  destruction  by  prolonged  heating  with  concentrated 
sulphuric  acid  in  the  presence  of  [lotassium  sulphate.  In 
the  former  process  mercury  is  entirely  lost,  and  in  loth 
there  is  danger  of  losing  arsenic.  JJoth  are  tedious,  and,  as 
our  repeated  experience  has  shown,  do  not  possess  advantage 
in  point  of  accuracy. ■■  The  German  experts  rely  on  the 
process  of  Fresenius  and  Babo,  which  consists  in  the  partial 
oxidation  of  albumins  by  warming  with  hydrochloric 
acid,  and  repeated  small  quantities  of  potassium  chlorate 
(or  chloric  acid).  The  nascent  chlorine  is  an  effective 
oxidising  agent,  and  the  process  yields  a  clear  yellow  solu- 
tion, from  which  excess  of  chlorine  must  be  driven  by  a 
current  of  air.  From  this  acid  licjuid  sulphuretted 
hydrogen,  after  prolonged  standing,  gives  sulphides  of 
arsenic,  antimony  (tin,  cadmium,  bismuth),  mercury, 
silver,  lead,  and  copper,  along  with  sulphur,  and  organic 
matter.  In  practice  this  method  is  more  tedious  and 
no  more  accurate  than  the  comparatively  simple  scheme 
outlined  below,  which  has  been  adopted  as  the  result 
of  very  extended  practice  and  comparisons  with  other 
piDcesses,  but  which  merely  systeniatises  well-known 
analytical  processes. 
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Two  oiKiMtinii-  iiro  performed  : 


(1) 


A  I^eiiisrli  ifcat  direct  on  the  material. 

I'artial  destruction  <if  the  nrf^'anic  matter  with 
niti'ic  acid  alone,  or  along  with  sulphuric  acid. 
This  is  the  ori^'iiial  method  of  Orlila  and  is 
recommended  hy  the  (Jeinian  authorities  in 
dealing  with  such  mateiials  as  solid  foodstutls. 

I.  Til"  material  in  suitald''  cpiantlty,  from  \  ounce  to 
t'>  or  H  ounces,  according  to  circumstances,  is  l)oiled  in  a 
clean  flask,  with  hydrochloric  acid  of  ahout  10  per  cent, 
strength,  and  pure  copper  foil,  or  gauze.  Foil  is  better 
than  gauze  because  the  coating  of  a  trace  is  more  easily 
seen,  on  account  of  the  smaller  surface  as  compared  with 
gauze.  The  flask  is  provided  with  an  upright  tube  con- 
denser, so  that  boiling  may  be  prolonged  without  loss  of 
water,  or  of  arsenic  by  volatilisation  as  arsenious  chloride. 
Before  use  the  whole  apparatus  or.ght  to  be  '  blanked  '  by 
boiling  pure  acid  and  copper  together  for  half  an  hour,  and 
showing  that  no  deposit  takes  place  on  the  metal.  It  is 
most  important  to  remember  that  hydrochloric  is  the  only 
suitable  acid.  In  the  event  of  free  chlorine,  potassium 
chlorate,  nitric  acid,  or  nitrates  being  present,  solution  of 
the  copiier  will  occur.  In  aich  case  the  acid  mixture  must 
be  gently  warmed  until  free  of  clilorine  before  putting  in 
the  copper. 

In  this  test  the  following  metals  are  deposited  upon  the 
copper:  Arsenic,  antimony  iliismuth),  silver,  and  mercury. 
If  nuich  of  any  of  these  i-  present,  a  deposit  is  seen  on  the 
copper  in  a  few  moments  after  heating,  and  unless  the  strip 
is  taken  out  tlie  whole  of  the  copper  will  speedily  pass  into 
solution,  and  the  deposit  become  disseminated  throughout 
the  mass  and  lost.  Fresh  strips  are  to  be  ailded  and  re- 
moved when  well  coated,  until  eventually  no  further  deposi- 
tion occurs. 

If  mere  traces  are  ))resent,  boiling  at  a  gentle  beat  ought 
to  be  continued  for  at  least  an  hour  liefore  al)ai:doning  the 
lenL. 
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The  delicacy  of  tlie  test  is  extreme,  especially  for  arsenic, 
of  which  „,',,,  i^raiu  ,L;ives  a  distinct  coating  to  a  ipiarter 
sijiiare  inch  of  copper,  even  when  mixed  with  4  ounces  of 
organic  matter.  The  test  is  less  delicate  with  mercury, 
of  which  (]uantities  much  below  the  ,,'„  grain  may  escape 
deposition. 

^^  hen  the  coating  is  at  all  consideralilo,  tliat  of  arsenic 
has  a  .-^'eel-grey  appearance,  of  antimony  purpli.-,h-l)lack,  of 
hisnnith  hlack,  and  of  nurcury  and  silver  the  -ilvery  lustre 
of  those  metals.  When  very  small  ipiantitier,  are  present,  a 
definite  stain  of  indistinct  greyish-lilack  tint  may  alone  he 
given. 

A  good  (jualitative  test  and  distinction  is  now  got  liy 
thoroughly  washing  the  coated  coj^jer  with  water  and  tinally 
with  pure  alcohol,  drying,  and  heating  in  a  small  perfectly 
dry  ignition-tuhe.  Arsenic  forms  a  very  characteristic  suh- 
limate  of  glistening  octahedral  crystals,  easily  observed  under 
a  low  magnification.  Antimony  gives  a  white  amori)hous,  or 
non-crystalline,  sublimate.  ]\rercury  volatilises  in  globules 
of  liijuid  metal.  Bismuth  is  oxiilised.  but  not  volatilised. 
and  silver  remains  unchanged  by  heat. 

•2.  For  the  second  process  a  suit  ibie  quantity  of  material, 
from  1  to  4  ounces,  is  mixed  in  a  jjorcelain  dish,  with  50  per 
cent,  nitric  acid,  to  a  thin  paste,  and  about  1  to  l'  c.c  of 
strong  sulphuric  acid  added.  The  mixture  is  then  warmed 
over  a  small  tlame  with  constant  stirring.  A  violent  reac- 
tion, accompanied  by  the  evolution  of  brown  oxides  of 
nitrogen,  sets  in,  and  the  operation  must  be  conducted  in  a 
proper  fume  chamber.  After  from  twenty  minutes  to  half 
an  hour's  heating  the  li(iuid  will  be  nearly  all  evaporated, 
and  will  have  a  brown  colour  and  pasty  consistency.  No 
organic  tissue  remains,  but  fats  are  not  completely  destroyed. 
If  heating  is  continued,  the  mass  suddenly  carbonises  with 
some  violence.  There  is  a  slight  risk  of  loss  if  this  occurs, 
but  it  is  not  a  fatal  objection.  After  cari)onisation,  which 
is  unnecessary,  the  solutions  are  more  deeply  coloured,  but 
the  analysis  is  not  hindered. 

The  heated   mass   is  diluted  with  water,  about  100  to 
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150  C.C.,  stirred  well  to  tlisintei:;rate  solid  tatty  matter, 
allowed  to  cool  thoroii;^'ldy,  filtered,  ar.d  the  fatty  residue 
washed  with  water.  The  pale  yellow  lici'iid  now  contains 
all  the  poisonous  metals,  e.\cei)t  Ijarium,  whose  sul[)hate  is 
insoluhle  in  dilute  nitric  acid.  If  harium  is  to  he  looked 
for,  the  sulphuric  acid  must  he  omitted,  in  which  case  the 
metal  is  in  solution  along  with  the  others. 

The  acid  solution  is  now  made  strongly  alkaline  with 
ammonia,  wherehy  tlu)  colour  changes  to  dark  Itrown.  and 
pure  sulphuretted  hydrogen  huhbled  into  the  warm  linuid. 
A  little  yellow  ammonium  sulphide  is  added,  and  the  lic]uid 
is  filtered.  The  preeijiitatt;  mny  contain  sulphur,  sul- 
jdiides  of  lead,  mercury,  silver  (bismuth),  copper,  zinc,  num- 
ganese,  and  iron  :  phnsphates  of  calcium  and  magnesium, 
and  phosphate  or  hydroxide  of  chromium.  Arsenic  and 
antimony  sulphides  are  soluble  in  ammonium  sulphide,  as 
also  is  organic  matter.  After  washing  the  precipitate,  it  is 
therefore  free  from  organic  impurities,  and  may  be  dealt 
with  according  to  tlie  ordinary  methods  of  (|ualitative 
analysis. 

Iron  in  the  form  of  Ijlack  ferrous  sulphide,  sulphur,  and 
j)hospliates  (chiefly  of  calcium),  are  always  present,  and 
the  other  compounds  named  aliove  may  also  be  in  the  pre- 
cipitate. 

By  pas-iing  hot  dilute  hydrochloric  acid  repeatedly  th  'Ugh 
the  filter,  there  are  dissolved  iron,  phosphates,  chromium, 
zinc,  manganese,  and  lead.  When,  however,  lead  sulphide 
is  present  in  considerable  quantity,  the  sparingly  soluble 
lead  chloride  forms  needle-shaped  colourless  crystals  on  the 
paper  and  in  the  iiltrate.  Dilute  hydrochloric  acid  also 
dissolves  traces  of  copper  and  bismuth. 

The  dilute  hydrochloric  acid  solution  is  concentrated 
until  nearly  all  the  free  acid  has  been  volatilised,  the  liquid 
diluted,  and  sulphuretted  hydrogen  solution  added.  Lead 
is  precipitated  as  black  sulphide,  but  with  small  quantities 
of  the  order  of  ,ilo  grain  a  yellow  to  brown  coloration 
only  is  produced.  In  order  to  further  characterise  it,  and 
Lu  dislinguibii   iium   uuiqiei  and  uiamulh,  Liie  precipitate  is 
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collected  on  a  small  filter,  washed,  dissolved  in  the  minimnra 
amount  of  dilute  nitric  acid,  most  of  the  acid  evaporated  off, 
and  a  small  crystal  of  potassium  iodide  added.  This  f,'ive8 
with  lead  yellow  lead  iodide  as  an  amorphous  powder,  dis- 
solving,' on  boiling  to  a  colourless  solution,  which,  on  cooling, 
deposits  yellow  span;^des  of  lead  iodide,  which  are  so  charac- 
teristic that  their  formation  is  the  hest  test  for  lead. 

Having  removed  lead  as  the  sulphide,  the  liquid  is 
evaporated  till  free  of  sulphuretted  hj-drogen,  oxidised  l>y 
heating  with  a  few  drops  of  strong  nitric  acid,  and  ammonium 
hydrate  added  in  excess.  The  precipitate  always  formed 
contains  brown  ferric  hydroxide  and  phosphates.  If  the 
phosphate  is  in  excess,  the  precipitate  is  pale  yellow,  and  a 
few  drops  of  ferric  chloride  must  be  added  before  the 
ammonia.  In  addition  to  these  the  precipitate  may  contain 
chromium  hydroxide,  known  by  its  green  colour.  The 
filtrate  is  tested  for  zinc  and  manganese  by  adding  ammonium 
sulphide,  which  gives  colourless  zinc  sulphide  and  bnfi*- 
coloured  manganese  sulphide  as  precipitates. 

The  residue  left  after  treatment  with  hydrochloric  acid 
may  contain  free  sulphur,  and  the  black  sulphides  of 
mercury,  bismuth,  copper,  and  silver.  It  is  to  be  noted 
that  silver,  mercury,  and  bismuth  will  have  been  found  in 
the  Reinsch  test. 

Hot  dilute  nitric  acid  dissolves  the  silver,  bismuth,  and 
copper.  If  copper  is  present  in  significant  amount,  the 
solution  will  be  of  a  pale,  greenish-blue  colour.  Silver  is 
recognised  by  adding  dilute  hydrochloric  acid,  which  pre- 
cipitates colourless  silver  chloride.  Ammonium  hydrate 
is  now  added,  and  precipitates  bismuth  hydroxide  as  a 
colourless  tlocculent  precipitate.  The  solution  is  filtered, 
and  the  bismuth  precipitate  washed  and  dissolved  in  the 
minimum  quantity  of  hydrochloric  acid.  On  c.dding  the 
chloride  solution  to  water,  an  opalescent  turbidity  of 
bismuth  oxychloride  is  produced.  The  ammoniacal  filtrate 
containing  the  copper  will  have  a  more  or  less  deep,  pure 
blue  colour,  according  to  the  quantity  of  copper.  It  is 
made  acid  with   acetic   acid   and   potassmm   ferrocyanide 
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iicUlfil.  Tliirt  '^ivvH  ii  rrddish-lirown  coloration  witli  traces 
of  copjier.  iiiid  fi  redilisli-lnDwii  inticipitatc!  witli  lar^^er 
aniotiiits,  mill  is  a  inoro  delicate  test  tlum  the  lilue  aminoiiiu 

COloiMtioll. 

The  nitric  acid  leaves  undissolved  ra»;rcurv.  This  is  then 
dissolved  in  hydrochloric  acid  will  the  addition  of  a  little 
liotassiuiu  idilorate,  .-iml  after  lioilin^'  off  tlie  chlorine  is 
tested  )i_v  lieinsch's  test  with  copper,  or  hy  adding;  dtannous 
chloiidc  solution,  which  precipitates  insolulile  niercurous 
chloride  (caIomel>.  and  on  wanning'  converts  this  into 
mercury  as  a  black  deposit  of  i'lnely  divided  metal. 

The  taule  (p.  -ISii)  summarises  the  operations  set  forth 
ahove. 

The  delicacy  of  the  method  is  ainjily  sufVicient  for  toxico- 
lo^ical  purposes,  and  even  for  the  recoj^nition  of  traces 
which  can  hardly  have  medico  -  lej^al  interest.  Thus 
,,,',,1  f,'rain  of  lead  can  be  separated  and  recoj^nised  by 
sulphuretted  hydrogen  when  ori^'inally  contained  in  2  ounces 
of  or^'anic  matter.*  With  this  amount  of  organic  matter  a 
positive  reaction  for  lead  may  be  anticipated  with  certainty. 
For  mercury  a  proportion  of  ;',„  grain  in  2  ounces  can 
sometimes  be  reco;^'nised,  at  others  not — that  is,  the  figun 
(juoted  is  an  extreme  lower  limit.  The  limit  for  copper  is 
i,',,,  grain,  and  that  for  zinc  ,,',,  grain,  each  in  "2  ounces. 
The  same  figures  apply  to  the  detection  of  tluse  metals 
when  all  the  organic  matter  is  burnt  ot^"  by  heating  with 
strong  sulphuric  acid. 

GROUP  C. 

This  grouj)  compi'ises  non-volatile  organic  poisons,  of 
which  the  most  important  are  the  alkaloids  and  glucosides 
derived  from  poisonous  plants.  Of  less  importance  are 
lion- volatile  phenols,  such  as  tannin  ;  organic  acids,  such 
as  picric  and  oxalic  ;  bitter  principles,  such  as  santonin  and 
cantharidin  :  and  synthetical  drugs,  such  as  antipyrin, 
%ulphonal,  and  veronal,  which  do  not  play  an  important  part 
in  the  toxicology  of  animals. 

*  Sec  Lander  und  Winter,  he.  cit. 
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Tilt)  extraction  of  the  poihoiiH  of  this  ^roup  ilcpentlH  upon 
the  fact  that  th(>y  art?  all  soluhld  in  un  excess  of  alcohol, 
to  which  a  dilute  acid  (sulphuric  or  tartaric)  is  addt-d  in 
.juantity  suflicieiit  to  imjiart  a  distinct  acidity.  Acidification 
is  necessary,  hecause  some  alkaloids  are  very  sparinf^Iy 
soluiile  in  alcohol,  hut  j^ive  salts  which  are  more  easily 
dissolved — <  '/..  niori)hiiie.  Since  the  orj^anic  acid  salts  of 
the  alkaloids  an;  more  soluhlc  in  alcohol  than  tlie  mineral 
ucid  salts,  the  use  of  tartaric  acid  is  on  the  whole  preferalile 
to  that  of  sulphuric.  When  the  material  is  acid,  no  further 
addition  is  necessary. 

A  convenient  amount  of  the  material  in  as  line  a  state  of 
division  as  possihle  is  mixed  with  a  lar<^o  amount  of 
alcohol.  If  y  ounces  of  material  is  to  he  extracted,  one 
uses  ahout  100  c.c.  of  alcohol.  The  reaction  to  litmus  is 
ohserved,  and  if  not  acid,  sutVicient  tartaric  acid  is  added 
to  tiecure  a  distinctly  acid  reaction.  In  almost  all  cases 
the  alcoholic  mixture  may  he  warmed  nearly  to  hoilinj^ 
on  a  water-hath,  riiysostif^'miiie,  apomorphiiie,  ai  d  taxine 
solutions  should  not  he  warmed,  and  in  that  case  the  mass 
should  l)e  allowed  to  stand  twenty-four  hours. 

"When  cold,  the  material  is  filtered.  The  alcoholic  filtrate 
contains  any  of  the  ahove  specilied  poisons,  and  large 
(juantities  of  such  organic  suhstances  as  fats,  oils,  carho- 
hydrates,  the  simpler  proteins,  and  hases  derived  from  the 
decomposition  of  animal  alhumins.  The  residue  may  con- 
tain such  toxines  as  ricine,  and  is  rejected,  since  separate 
special  search  for  these  needs  to  he  made. 

The  clear  yellow  to  dark  hrown  filtrate  is  now  concen- 
trated. This  is  hest  done  hy  hoiling  in  a  vacuum,  wlie^'ehy 
the  alcohol  may  he  rapidly  removed  at  a  temperature  of 
;iO"  to  to'  C.  A  very  thick,  dark-coloured  watery  residue, 
amounting  to  about  10  to  20  c.c,  and  generally  containing 
iat,  remains. 

The  gradual  addition  of  alcoliol  to  this  residue  usually 
hrings  ahout  a  preci[iitation  of  impurities,  such  as  dex- 
trine and  carboli^drates.  This  is  removed  hy  filtration, 
and   the   clear   alcoholic    solution   again   evaporated  in  a 
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v.iciiii'ii  to  11  Hiniill  hulk.  Water  is  iidded  cjn  to  .".(i  ex.) 
U)  the  roidiie,  iiiid  tlio  luixturu  tli()rout,'lily  .slmkcn  uml 
lilti^rtxl,  the  fleiir  iKjiit'oiiH  Holutioii  heiii-,'  colli'ctcid  in  ii 
M.'iniiutinj^  funnel.  T\n-  insoluhlo  purt  is  Kenenilly  chiL'tly 
t'()rni)oyed  of  fat.  and  ordinarily  need  not  he  furtlier  ex- 
amined, altliouj^h  it  may  contain  such  chastic  oils  as 
croton. 

The  result  of  the  processes  is  the  olitainin;,' of  a  w.iterj 
extract  of  acid  reaction,  in  which  is  concentrated  tlie 
or;:aiiic  poison,  and  uhicli  has  heen  moderately  freed  from 
or;;anic  products  natural  to  flesh,  tissues,  and  ingesta.  It 
is  always  cohnired,  varying  from  pale  yellow  to  dark 
lirown. 

Preliminary  Observations  on  the  Water  Extract.— 

A  tendency  to  foam  and  generally  to  simulate  soap  solution 
[loints  to  saponins. 

Ferric  chloride  <^ives  a  red  colour  witli  meconic  acid 
(from  opium)  in  the  acid  solution.  In  a  neutral  solution 
ferric  chloiide  gives  violet  colours  with  phenol,  morphine, 
and  salicylic  acid,  and  a  hlue-hlack  or  hlack  with  tannins 
and  gallic  acid. 

Extraction  of  the  Constituents  of  the  Water  Extract. 
-The  separation  of  the  suhstances  likely  to  ]»e  present  in 
ihe  water  extract  is  elTected  through  extraction  of  the 
water  solution  hy  means  of  organic  solvents,  which  do  not 
mix  with  or  ar  only  partially  solahlo  in  water,  sucli  as 
petroleum  ether,  ether,  henzene,  cliloroform,  ethyl  acetate, 
and  amyl  alcohol.  The  nature  of  the  suhstance  extracted 
depends  on  the  reaction  of  tlie  water  solution.  If  the 
solution  is  <i<nl,  solvents  extract  free  acids,  glucosides,  and 
bitter  principles;  if  it  is  al/:nlin<\  solvents  extract  alka- 
loids ;  if  iiiiitral,  glucosides.  Morphine  is  not  extracted  in 
the  presence  of  strong  alkali  (sodium  hydroxide),  since 
being  a  plienol  it  forms  salts  of  the  alkali  metals.  It  is, 
however,  extracted  from  ammonia  or  sodium  bicarltonate 
solution,  since  these  are  not  strong  enough  alkalis  to  form 

alkaline  with  ammonia  or  bicarbonate  as  a  usual  procedure. 


292 


VETEKINAPtY  TOXICOLOGY 


-J 


m 


On  the  basis  of  these  facts,  an  extraction  of  the  acid 
Hquid  will  yield  f^ducosides,  l)itter  principles,  acid,  and 
neutral  cor.ipounds,  and  a  sulisequent  extraction  of  the 
liquid  made  alkaline  hy  ammonia  will  yield  alkaloids.  The 
two  groups  are  thus  partially  separated,  hut  many  alka- 
loids are  extracted  from  acid  solution  (being  feeble  bases) — 
('.'/.,  chelidonine,  veratrine,  colchicine,  and  solanidine. 

The  solvent  to  be  used  dejiends  on  the  nature  of  the 
dissolved  substance  which  it  is  desired  to  extract.  Of  those 
named  petroleum  ether  has  the  most  limited  range,  and 
amyl  alcohol  the  widest.  Attempts  have  been  made  to 
separate  the  possible  components  i)y  systematic  extraction. 
Thus  JJragendortf  developed  a  complete  scheme  depen- 
dent on — 

{a)  Successive  extraction  of  the  acid  liquid  with  peti'oleum 
ether,  benzene,  chloroform,  and  amyl  alcohol. 

(//)  ICxtraclion  by  the  same  solvents  in  the  same  order  of 
the  liquid  made  alkaline  by  sodium  hydroxide. 

((•)  Extraction  by  j^myl  alcohol  after  replacing  sodium 
hydroxide  by  ammonia  (by  saturating  with  amTuonium 
chloride)  for  morphine. 

((/)  The  residual  solution  contains  non-extractible  com- 
pounds— curarine. 

This  scheme  has  little  or  no  value  in  practice,  partly 
because  it  rarely  happens  that  more  than  one  or  two 
poisons  are  present,  but  chielly  because  the  separation  is  not 
sharp.  Many  compounds  pass  into  each  of  the  solvents  in 
variable  proportion,  and  are  thus  spread  out  over  several 
tractions. 

In  actual  experience,  successive  extractions  with  ether 
and  chloroform  ui)  from  acid  and  (h)  from  annuoniacal  solu- 
tion are  sutticient.  Instead  of  chloroform,  it  is  very  con- 
venient to  use  ethyl  acetate,  which  possesses  nearly  as  wide 
a  range  of  solvent  power,  which  separates  more  easily  from 
emulsion  than  chloroform,  and  which  forms  a  layer  lighter 

and  not  like  chloroform,  heavier — than  water. 

The  various  extracts  are  evaporated  either  spontaneously 
nr  at   a   f'O'illo  heal,  in   norcelain    dishes,  or  on   n.   novcfilain 
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tile  having  u  muuljei'  of  cup-shaped  depressions.  Before 
evaporation  it  is  advisable  to  run  the  extract  through  a  small 
dry  filter-paper,  in  order  to  remove  traces  of  watery  solution. 

The  problem  of  detecting  the  organic  poison  now  con- 
fronts the  analyst,  and  is  beset  with  ditliculty,  for  many 
reasons,  of  which  may  lie  stated  as  prominent — 

{((}  The  invariable  presence  of  traces  of  impurity  derived 
from  the  original  organic  material,  such  as  fats,  carbo- 
hydrates, and  traces  of  protein  resolution  products  of  basic 
character.  Whether  a  puison  is  present  or  not,  there  is 
always  left  after  eva[)oration  a  more  or  less  considerable 
smear  of  yellowish  to  in-own  colour,  which  reacts  with  such 
general  alkaloidal  reagents  as  phosphomolybdic  acid,  and 
has  reducing  properties.  If,  however,  an  organic  poison 
IS  present  in  fair  quantity — as,  for  instance,  about  .;'„  or 
upwards  of  a  grain,  the  ditliculty  on  account  of  such 
normal  impurity  is  diminished. 

(h)  In  many  cases  characteristic  or  distinctive  reactions 
are  lacking.  This  holds  particularly  with  bitter  substances 
and  glucosides. 

Furification.— It  is  theoretically  ea^y  to  devise  methods 
for  the  purification  of  any  of  the  special  types  of  organic 
poison — in  tact,  it  is  hard  to  carry  out,  because  the 
process  is  wasteful,  and  therefore  in  dealing  with  a  trace 
there  is  risk  of  entirely  losing  it.  This  event  befalls  very 
often.  A  residue  may  show  a  certain  reaction  in  an  in- 
complete or  masked  fashion,  leading  to  a  strong  suspicion 
of  the  presence  of  a  particular  poison.  After  appropriate 
l)uritication  the  test  may  fail.  This  does  not  mean  of 
necessity  that  the  substance  was  absent,  but,  on  the  other 
hand,  may  point  to  it  having  been  present  in  small  quan- 
tities of  such  order  as  not  to  i)oint  to  poisoning.  In  this 
sense  such  an  observation  is  valuable. 

Alkaloids  which  are  strong  bases  may  be  purilied  by 
dissolving  the  residue  in  a  dilute  acid  (acetic  or  sulphuric), 
am'  shaking  the  solution  with  solvents,  which  more  or  less 
fully  remove  adventitious  impurities  of  a  neutral,  acid,  or 
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alkalised,  and  llie  organic  l)ase  again  extracted,  now  in  a 
purer  form. 

Acids  are  purified  Ijy  solution  in  an  alkali  (soda  or 
ammonia^  extraction  of  the  alkaline  solution  with  solvents, 
acidification  and  re-extraction  of  the  acidic  component. 

Solution  in  water,  alkali,  or  acid  and  re-extraction,  often 
effect  a  pai'tial  purilicaticjn  of  neutral  sui)stances. 

Alkaloids  may  often  he  precipitated  from  solution  hy 
means  of  an  alkaloid  reagent,  such  as  phosjihomolyhdic 
acid,  and  the  precipitrite  filtered  and  washed.  It  is  then 
decomposed — c.;/.,  witli  soda  or  haryta,  and  the  alkaloid 
extracted  with  solvents. 

Rasic  lead  acetate  precipitates  proteins  and  many  other 
impurities  from  organic  sohuions.  After  filtration,  the 
excess  of  lead  is  removed  hy  a  current  of  sulphuretted 
hydrogen,  and  the  organic  !  .istances  are  separated  hy 
solvents,  or  hy  evaporation,  from  tlie  liltrate. 

General  Reactions  of  the  Organic  Poisons.  -There  are 
certain  reactions  hy  means  of  which  it  may  he  decided 
whether  a  suhstance  is  or  is  not  an  alkaloid  or  a  glucoside. 

All.nhi'iih. — There  are  numerous  suhstaiices  wliich  give 
precipitates  with  alkaloids — c.-/.,  phosphomolyl)dic  acid, 
hismuth  potassium  iodide,  iodine  in  potassium  iodide,  tannin, 
the  chlorides  of  platinum  and  gold,  etc.  The  formation 
of  a  precipitate  depends  on  the  nature  of  the  alkaloid,  on 
the  acid  in  which  it  is  dissolved,  on  the  concentration,  and 
on  the  relative  amounts  of  sulistance  and  reagent.  As  is 
to  he  expected,  tluie  is  a  wide  range  in  point  of  delicacy. 
I'hosphomolyhdic  acid,  hismuth  potassium  iodide,  and 
tannin  are  most  lo  he  recommended.  To  apply  these 
tests  a  solution  of  a  trace  of  the  material  should  ho  pre- 
pared in  a  drop  of  dilute  sulphuric  acid  (1  ui  7A)],  and 
placed  on  a  glass  on  a  hlack  under-surface.  A  drop  of  the 
precipitant  is  then  hrought  into  contact  with  it  on  a  glass 
rod,  and  the  formatinii  of  an  amor[)hous  [)recii»itate  is 
looked  for.  The  precipitates  given  iiy  phosidiomolyhdic 
acid  are  pale  to  distinct  yellow;  hy  hismuth  potassium 
iouivK',  »u'ov»'ii  L'j  i\  u  I  aiwi  iiv  itu'iriii'i.  (iirrv  vsiiiif. 
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It  is  the  hiil)it  of  many  writers  on  toxicology  to  carefully 
talmlate  and  conipiue  the  kind  of  such  precipitates  ^iven 
by  the  alkaloids.  This  is  entirely  useless  for  the  detection 
of  traces  recovered  from  or;^ans,  althoujjih  possil)ly  valuable 
when  detecting  a  pure  substance.  Since  the  residues  got 
in  the  laboratory  are  iihvuys,  even  wlien  once  purified, 
contanii'-'ited  with  basic  animal  products,  they  always 
give  a  positive  reaction  with  all  or  some  of  the  general 
reagents,  and  the  use  of  these  agents  therefore  misleads, 
wastes  material,  and  is  seldom  resorted  to. 

(lliicii.-iidi'.-i. — These  compounds  are  all  characterised  by 
3'ielding  sugars  (generally  glucose)  on  contact  with  mineral 
acids,  and  thereon  is  based  the  J!runner-Pettenkofer  test, 
which  is  a  modification  of  Pettenkofer's  well-known  bile 
test.  A  solution  of  the  suspected  substance  is  made  in 
water  along  with  a  little  puritied  ox-gall  and  placed  in  a. 
test-tube.  Strong  sulphuric  acid  is  poured  down  the  side 
of  the  tube,  forming  a  heavy  layer  below  the  water-bile 
solution.  At  the  point  of  juncture  there  is  developed  a 
cherry-red  colour  zone,  which  gradually  extends  through- 
out the  aqueous  laj'er.  Its  formation  depends  on  the  split- 
ting off  of  sugar  from  the  glucosides,  thus  giving  with 
sulphuric  acid  the  bile  reagent  of  Pettenkofer's  test. 

Unfortunately,  residues  often  contain  traces  of  carbo- 
hydrates, and  thus  the  test  fails,  unless  the  glucoside  has 
been  obtained  in  sufficient  (juantity  to  permit  of  i>urification. 

Siiljiluiric  Ariil  fl.s-  ((  loniii'iif  lor  Alhidnid^  <tii<l  (ihifosidfn 
is  of  some  value,  although  the  indications  are  apt  to  be 
misleading  when  the  material  is  not  pure.  A  test  ])er- 
formed  either  with  pure  sulphuric  acid,  or  with  sulphuric 
acid  containing  a  small  proportion  of  an  oxidising  agent, 
such  as  nitric  acid  (Erdmann's  reagent),  molybdic  acid 
(Frohde's  reagent),  vanadic  acid  (Mandelin's  reagent),  can 
only  be  taken  as  a  guide,  and  must  be  confirmed  by  special 
characteristic  cheiuical  tests,  or,  failing  these,  by  a  physi- 
ological experiment. 

The  appended  tal)lo  sets  forth  the  colorations  given  by 
SGujc  01  tuc  iiiipuiuiiii  riiKiiiOKis  uiHi  giucosidco,  me  orflcr 
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of  naming  of  the  (.•olours  being  the  order  in  which  they  are 
ilt'\eiO;)tcl. 


rj-ACTlONS   OF  CKKTAIX   ALKA[,OII).S   AXD 

(W.rcosiDix 


Aconitino   - 
iJruciiie 


Br 


Clielidonine 


Ciilcliicine  - 
Cytisinc 

I'flpliinino 


Digitalin     - 

l'i;,'it!ik'in  - 

i 
nisitniiiii    . 
]lrll(l)orc'in 
Htlk'horin  - 
L.  biliiic     - 


^[orphine    - 

riivsostiumine 
Soliuiiiie     - 
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'I'.ixinc 
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l<ull>lairic  Add. 

Yellow 

Colourless 


Erdmani:; 


Fruhilc's. 


Orange  yellow, 

%•  i  o  1  c  t     on 

warming 
Circfnish  -yc-l  - 

low,     brown. 

clii  rry  -  red, 

\iolf't 

Yellow 
(.oluurlc.-s 

l)ark  brown, 
die])  red- 
brown 

^'ellow,  blood- 
red 

I  led 

(ireen.  black- 
brown 

ISrowii-red 

K.d 

\ioIet 

Yellow,  red 


Yellow  Yellow 

M  1  o  o  d  -  r  e  d  ,    As  Krdniann'i 

passing'     to 

\  el  low 


Green 


Yellow  -  green, 
blue-green 


Yiolet,  yellow      Violet,  yellow 
Orange  yellow.    Colourless 

yellow-brown 
IJed-brown  lirown,   blood- 

red,     cherry- 
red 


C  o  1  o  u  r  1  e  s  s, 
iaint  red 

C\)lourlc  ss 

Orange;  on 
hi  atiug  \iolet, 
red  lirow  n 

(  olouileijs 

lied 
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Yello-.v-red  \'iolet,    brown, 

yellow    (with 
impure     sub- 
stance) 
F  a  i  n  t    red,    Violet,   blue, 
darker      on       green,  yellow, 
warnung  rose  rt'd 

Faint   reddish-    As  ICrdnmnn's 

yellow 
As     with     sul-    As     with     sul- 
rl»n-ic  phuric 

I 
( 'olourless  Colourless 

Yellow  I  _ 

.\s     with     sul  '  As     with     sul- 
phuric phuric 
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GROUP  D. 

It  is  not  possible  to  i^ive  a  single  conipreliensive  sclKMue 
for  the  detection  of  the  various  acids,  alkalis,  aiid  solulile 
Baits  comprised  undi  r  this  heading.  An  excellent  method 
of  separation  tor  soluhle  compounds  of  tliis  class  is  ati'orded 
by  dialysis,  taking  advantage  of  the  fact  that  the  soluhle 
crystalloids  pass  through  a  memhrane  into  surrounding 
pure  water  or  dilute  solution,  whilst  the  colloid  [trotein 
substances  do  not  so  (hl't'use.  or  if  so,  only  extremely  slowly. 
I'or  the  practice  of  dialysis  the  most  convenient  memhrane 
is  a  ditYusion  shell  or  thimhie  of  parchment  paper.  Failing 
this,  an  intact  sausage-skin  memhrane  may  he  useih  The 
material  under  examination  is  made  into  a  thin  i)asle  with 
water,  and  placed  in  the  shell,  which  is  then  imtnersed  in 
a  narrow  cylinder  of  distilled  water.  Tlie  dial,\sate  is 
removed  from  time  to  time,  fresh  water  heing  added. 

Acids,  bases  and  soluble  salts  are  thus  obtained  in  a  fairly 
pure  watery  solution.  Sometimes,  however,  it  is  sufticient 
to  considerably  dilute  the  material  and  lilter ;  hut  the 
filtration  is  often  very  slow,  and  dissolved  proteins  are  not 
removed. 

Tlie  subsequent  liandling  of  tlie  solution  depends  on  the 
nature  of  the  substances  under  research,  and  as  a  rule  no 
dilHculty  exists  in  separating  and  identifying  by  means  of 
e\\^poration  to  crystallising  point,  neutralisation,  precipita- 
tion, and  the  like  operations. 

As  regards  nlLalis,  these  are  recognised  by  means  of 
indicators,  which  are  dye-stuffs  having  ditVerent  colours 
according  as  to  whether  the  solution  is  acid  (contains 
hydrogen  ions),  or  alkaline  (containing  OH  ions^.  In  this 
group  may  be  found  the  strong  alkalis — potasli,  soda,  lime, 
slrontia,  and  baryta — and  weak  alkalis,  sucli  as  ammonia, 
ammonium  carbonate,  carbonates  and  bicarbonates  of  sodium 
and  potassium,  and  bor:ites  and  silicates  of  the  alkalis.  It 
ought  to  be  carefully  remembered  that  tlje  rumen  and  intes- 
tinal contents  are  normallv  alkaline.     Allowance  must  be 


298 


VETERINARY  TOXICOLOGY 


't 


niiide  for  tliis,  and  u  ijuaiititalive  determination  of  alkali  is 
nnperativc  in  order  to  estulilisli  the  existence  of  an  excesr:. 
Tlie  alka!i>  can-tic  soda  and  potash  are  sohildc  in  alcohol, 
and  may  he  thus  separated  and  di>tin^'uished  from  the 
carl)onates.  A  furllier  discriniination  is  atforded  hy  their 
difTerent  heliaviour  on  'neutralisation  hy  acids  with  par- 
ticular indicators.  When  phenolphthalein  is  used  as  the 
indicator,  the  neutral  point  reached  on  adding  acid  f,'ives 
the  whole  of  the  alkah'.  (  arhonates,  on  the  other  hand, 
show  neutrality  at  the  half  point,  and  when  a  second  in- 
dicator (methyl  oriin,i.'(  i  is  added,  neutralisation  may  he 
pursued  to  compU'tion. 

As  re<,'ards  -^  /»/^•,  it  nnist  1)0  reraemhered  that  the  diges- 
tive stomach  is  normally  acid  through  the  presence  of 
free  hydrochloric  acid,  and  it  must  also  he  rememhered 
that  organic  acids  i-  .'/•,  lactic  and  i)utyric)  may  lie  present. 
In  order  to  distingnisli  mineral  (strong)  acids  from  organic 
(weak)  acids,  several  methods  may  he  adopted  : 

(a)  A  dilute  solution  of  methyl  violet  is  made  hy  adding 
water  to  a  few  droi)s  of  the  1  per  cent,  alcoholic  solution, 
until  a  clear  violet  colour  is  given.  When  a  solution  of 
mineral  acid,  such  as  nitric,  hydrochloric,  or  sulphuric,  is 
added  to  this,  the  colour  passes  through  hlue  and  green  to 
yellow.  Amongst  organic  acids,  oxalic  gives  a  hlue,  hut 
not  yellow,  colour. 

(/')  Neutral  ferric  acelii*e  does  not  give  a  red  colour  with 
potassium  or  ammonium  sulphocyanide,  and  a  dilute  solu- 
tion scarcely  shows  the  faint  red  colour  of  the  acetate. 
When  a  mineral  acid  is  added,  the  non-ionised  ferric 
acetate  yields  the  ionised  ferric  salt  of  the  mineral  acid, 
which  gives  the  hlood-red  coloration  with  the  sulpho- 
cyanide. 

(c)  On  similar  grounds  neutral  ferric  acetate,  starch 
solution,  and  ])otassiimi  iodide  show  no  Mue  coloration. 
]!ut  the  addition  of  mineral  acid  produces  the  ferric  ion, 
which  liherates  iodine  from  the  potas-sium  iodide,  and  thus 
produces  the  hlue  coloration  with  the  starch. 
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PTOMAINES. 

Ptomaines  (cmlaveric  <  r  corpse  alkaloids)  may  be  defined 
as  organic  liases  produced  during  the  decomposition  of 
animal  substance,  and  the  decomposition  is  chiefly  due  to 
bacterial  action.  Besides  the  ptomaines  of  putrefaction, 
definite  animal  bases  are  contained  in  normal  and  in  patho- 
logical urine.  Normal  dog's  urine,  for  example,  contains, 
according  to  Kutsclier,  a  poisonous  base,  cynosine. 

By  no  means  are  ptomaines  all  poisonous,  and  the 
poisonous  character  depends  on  the  duration  and  kind  of 
the  bacterial  fermentation.  Poisonous  bases  are  formed  in 
the  earlier  stages  of  decay.  After  advanced  decay  they 
l)ass  into  simpler,  or  more  stable  and  harmless,  compounds. 
Anaerobic  decomposition  is  favourable  to  the  production  of 
poisonous  ptomaines,  althougli  the  total  (piantity  of  bases 
formed  is  smaller.  Aerobic  fermentation  produces  a  larger 
(]uantity  of  bases,  but  of  less  poisonous  nature. 

The  possible  presence  of  ptomaines  very  naturally  com- 
plicates the  task  of  alkaloid  detection.  Corpse -conine, 
corpse-strychnine,  corpse-delphinine,  and  other  ptomaines 
resembling  the  corresponding  vegetable  alkaloids,  have 
been  obtained  by  various  observers.  In  no  case  do  these 
bases  entirely  coincide  in  properties  with  the  alkaloids. 
Some  one  or  more  of  the  tests  of  the  vegetable  compounds 
may  not  be  given  by  the  ptomaine,  or  it  may  differ  in  its 
physiological  action.  Sometimes  ptomaine  is  separated  in 
relatively  large  quantities.  In  an  investigation  of  the 
organs  of  a  dog  the  writer  in  1!)01  obtained  considerable 
quantities  of  an  alkaloid  very  closely  simulating  morphine 
in  external  proi)erties,  and  in  respect  to  those  tests  which 
depend  upon  the  reducing  power  of  morphine.  It  did  not, 
however,  give  the  characteristic  Pellagri  test. 

For  these  reasons  it  is  generally  possible  to  avoid  con- 
fusion between  a  ptomaine  and  an  alkaloid,  but  it  may 
be  npcfip.s:irv  to  this  end  that  the  separated  alkaloid  be 
thoroughly  purified.     In  practice  the  quantity  of  available 
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material  does  not  always  permit  of  this  being  done.  In 
this  event  the  history  of  the  case  is  of  great  value  in 
diagnosis. 

Occurrence  of  Ptomaines.— In  many  cases  the  ptomaines 
are  relatively  simple  compounds,  and  their  genesis  from 
proteins  or  other  cell  components  may  be  readily  traced. 
Thus  lecithin  yields  the  base  choline,  which  is  harmless, 
but  passes  into  neurine  and  muscarine,  which  are  both 
very  poisonous,  betaine  (harmless),  and  eventually  trimethyl- 
amine,  the  base  characteristic  of  herring  brine. 

Muscarine  is  also  found  in  the  fungus  tly-blown  agaric. 

The  two-base  i)utresceine  (letramethylene  diamine)  and 
cidaverine  (pentamethylene  diamine)  are  both  resolution 
products  of  arginin  and  lysine,  which  are  themselves 
cleavage  products  of  proteins.  These  two  ptomaines  are 
non-toxic,  but  closely  allied  to  cadaverine  is  the  very 
l)oisonous  base  sepsine,  formed  at  an  earlier  stage  of  decay, 
and  passing  very  readily  indeed  into  cadaverine. 

Ptomaine  Poisoning- — Ptomaine  poisoning  is  attribut- 
able to  ptomaine  base  s  contained  in  spoilt  food,  or  to  the 
further  activity  of  V.-.b  bacteria  of  decay  in  the  organism. 
'1  he  latter  view  appears  to  be  the  more  probable,  although 
instances  of  poisoning  have  been  observed,  in  which  bac- 
teriological research  failed  to  disclose  the  responsible 
organism. 

Flesh  poisoning  may  be  due  to  the  specific  toxine  of  the 
Hdcilhis  ln)titlii>jt>i,  as  in  sausage  poisoning,  or  to  poisoning 
by  the  very  dangerous  base  sepsine  produced  in  the  early 
stages  of  decay.  Sepsine  is  likewise  produced  in  the  putre- 
faction of  brewer's  yeast.  It  appears  not  unlikely  that 
many  of  the  cases  of  illness  and  death  from  time  to  time 
recorded,  and  ascribed  to  such  foods  as  brewer's  grains, 
distillery  sludge,  and  the  like,  are,  in  fact,  of  this  nature. 
Similarly  cases  of  pig  poisoning  by  the  brine  from  salting 
meat  or  herrings  are  possibly  attributal>le  to  the  same 
cause. 

CndqT'prina    la    ilia    nTTrvi^iir.1     i.^r...H    ^f    ^«.^,;«« :  — «;, — 

7"""| '"    " ^^tvitii:    iv^;::v    vi    =t;|-::::i"    p;j;3ui;i.iy, 

and   it   is   fairly   stable   and   easily  recognised.      A   good 
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method  of  identification  maybe  based  on — ('/)  its  separation 
by  distillation  from  alkaline  solution ;  (li)  its  conversion 
into  the  dil)enzoyl  compound  (by  means  of  alkali  and 
benzoyl  chloride).  The  dibenzoyl  compound  when  pure 
melts  at  i;$0°  C.  Its  detection  would  thus  probably  form 
a  valuable  guide  as  to  the  nature  uf  these  poisonings. 
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tri  atiiHiil  III,  >'J 

toxic  liii.scs  oi.  "0 
Cnmpnsitir,  l'2'J 
Cuiiif'  !■"     Ill 
t'liiiilH',  -\'I.  Jl  I 
Cviiiinn  iiii'nihitii III .  '2\'l 

Convdlviiliii.  L'.'il 
Ciiiini/nilii.s,  |iiiiM)iiiii;,' l.y,  'S'A 
C'oiilier,   ulisuriitinu   :iiiil   iliiiiinatinu 
of.  7.S 

(.■lli'Illifill  lli:lL.'Ilmi.S  "1.    ijl 

cirirt-  Ml'.  fiH 

Jioisollill,,',   llLUtl',    ,'1' 

ilmniii'.  I'll) 

llUSt-lllliltrlJi,    IJO 

tnatiiii'iit  of.  00 

];■  'i  .imtioiis  of.  .")> 
Coni-i-iK'kic,  r.ili 
C'oirosivu  s\ililiiiialr.  ,'  I 
C'oirosive.s.  I'.' 
CiiriniiilJi'-  iji'Ifiiiilii.  iL'.'i 
Cottiiii-fiikr,  |ioi,siiiiiiiL,'  I'V.  'JOS 

-secil.  '.^117 

meal.  20.* 
C'llt^hiliin  .^iifcies,  212 
Gov  liaiii-.  21;') 
Cow-wheat.  2,"i4 
Crab's  I'jr.  2t'ii5 
(Jriussulmnr,  21 1 
Ci'if]iiiij,'  raiiuiirulu^,  17^ 
Ci-folin.  101.  10  1 
Creosote  (li|i.s.  lul 
t'rotaliiriii  liiirkniiui.  207 

snijittalls.  208 
Crotalisiii.  20s 
Cm. tine,  2i;.'i 
i'riitov  fiif/iinil.  2fi1 
Crowfoot,  eeli  ly  liaMil.  ISO 

corn.  17S 


t'runfirir,  IS.S 
Ciiekoo.|iiii>,  \\:, 
Cur  inn  is  t'nlix-iiiilli  is,  209 
t'urinhiltti-v.  20S 
Ciirariii*.  fllict»  ol    IJI 
f.'iinriilii,  '2'i<> 

Cyunidi!      iioisonini;,       .S, ,       'fyili. 
ryaiiie  aiiil 

]iotaN!.iiini.  '.'') 
C3'aiio;,'eiii  tic  ^liicosiiles,  93 
I  iic/iiiiieii  iiir'i/Hiiiiii,  22') 
Cyt'laniii).  22t5 
Ci/iiiiiii  liiiiii,  'S'.i 
Cyti^-iiif.  1  !•'.»,  200 
C'i)ti«ii.s  liihiirniiin,  199 

•'iC'ijMiriiit,  I'.IS 

L>iiji/iii'-  laiireoln.  jinisuiiiii^'  by.  2.'.'.' 

S|Kcit'1.    2.''p7 

Darnel,  Ifi'.i 

I  iilnni  Stiui.m,,iiiiiiii„i ,  211 
]iiiiiiiiiin;,'  liy.  211 
Datiiriiic.  2l:i 

Jtilt'fils  f'lrj'u'i/,  220 
Dcaitly  iiifrlitsliadc.  2;iil 

]ioi'-iiiiiii;,'  liy.  23S 
Di  liiiiti'  II  iif  a  ]iiii-nii,  :; 
Jjeij'hiinii III.  alk.iliiiils  of.  170 

iliteetioii  iif.  1  77 

lidi'i.iiiiiiL;  l.y,  177 

v|.i  ri.  .■-.   1  7.'i 
DiviU  fit.  221  , 
l)ia;,'liiisis  iif  ]ioi.SiiliiliLr.  21 
Jiirhii/iila/iiiii  rii!n''^ii III,  'Jl 
I)ij,'italeiii.  2.'iO 
l)ii,'italin,  2.'u 
Digitalis,  ileUrtioti  ..f.  2ri2 

etlirt>  lit.   2.".0 
Diiiitiilis  jiiirimfiii.  218 

jioi.snning  by.  2.')! 
Di;:itoiiiii.  2,'i0 
I)i^itii\iii.  2.'.0 
iJiiiiiirpliiilliiiii.  223 
Di'iscuriiliio  i< .  lis 
l)iji$nri:ii\  221 

Diseascil  |bi,ii.rc,  ]iiii>iiiiiii,i;  by.  lil.3 
Di.stillers  j'laiii.-.  2ii'.t 
Di.strilmtioii  of  iioi.-ioiis.  I'l 
DixMiT.  pni-oniiii,'  by,  2:1 'i 
Dog's  iiiiri-ury.  |ioi,iuniiig  by,  202 
Dioiik  grass,  li;2 

Ei-'iiiUiiiiii  Kl.iliriuiii.  20S 
Klateiin,  210 
Killer.  221 

Kliiiiiiiatioii  ol  [inisoijs,  Hi 
£iliiisit)iin.  lo2 
1  ri^iit  of  rve,  1 114 
Ki',goto.\iiu'.  104 
EricKifit .  227 


INDEX 


:in,-, 


/.'.  ■11 1,1  Err  it  ill,  "JO? 

Hnjihi-iifihcuiK  C,iii;ii,i'iti,  201 

•  iniii'iiiii'.  'JO? 
Krytliii)|ilili  in.  V!07 
Hii,'hr"'iiliiji  'iiii.  1 17 
Ebiriiif.  clii'iiiiiMl  iliiiLiiiosi-  of'.tliO 

["iis'iniiif,'.  |")st  iiii'i  liiii.  1 1'.' 
>yiii|'tiiiii^  III,  1 1'.i 
tii-itiiii  lit  III.  1 1'.i 

tiixic  (liims  iif,   ]  l-< 
Kuonyiiiin,  ll"! 
Kuuioiiiins  '  11  (•'</«'  l'^,  r'li 
Kuiiliiiiliia.  iii'isijiiiii>;  liy    Jiil 

S|M'riis.  'JiiO 
Eiiphiirliiiti''ii\  'JiiO 
Kuiiliiiiliiii.  -'il 

Fi'IIi  Imi'-nllill;:,    JTl 

Fi,L;\vi)it.  'J.'iiJ 
Kilicic  himI.  JTI 
Kiliinaioiii'.  -'i\ 
'■"iixi.'lovr.  -IXs 

jiiiiMiiiiii:,'  liv.  'J.'il 
Frit  ilia,  i'l  „f,h ','!,■,:<.  ]'i>i 

(liiliiiitlni^.  147 

'/•  t'/'  r/''  /"'.sv'  II  it',ifl,-j.  'SS3 

(li'lsriiiiuiii,  \'S2 

lll,iri,l„(   lull, I, II.   ISS 

llliiriosa  su/nrliii,  l.'i^J 

Cihirosido'i,  cDliiur  riai'limis  ol',  'JO'i 

tests  for.  29.") 
Or(ii,iiiii(C,  l.'iH 
Urutiiihi  oilii-,,„ilis.  253 
I  ^latioliii.  -'.'il 
iJroiji  tuli',  l'i6 
fl,li,ni',i'htilit-^  ill'iict,  207 

Hiilojjen  roiu|iiii'.iuls,  lii'tection  of,  SH 

I'leiiiciits  ami  coiiiiiiiuikIs,  S7 
Hiijilij'iirjilia  /i/i''ita,  '2'S-i 
HawtliiM'ii  li'aves,  imisoiiiiig  bv,  271 
//!«'(■/•,(  /„•/(■.'■,  220 
Hedge  hys.snp,  2."i:! 
llcleniuiii  until ,iiiiii!c,  222 
llelleliiii'i;  imisoiiiiig,  175 

toxic  iloses  of,  17."i 
Hellilioit'in,  175 
Helk'lio.in,  175 
II'  Ih  bonis  s\\vi:\vs,  171 
Hemlock  poisoiiin;;,  21-1 

spotted.  212 
Henbane,  lilaek,  2:i'.t 

jKiisonin^;  liy,  2:)0 
Ilenui'Uin  S/ilniti'li/liuin,  220 
Herb  I'aiis.  1 52 
Iliiiiurlii  I'lilliitiii,  156 
Horned  iionnv,  ISlS 
Horseradisli  poisoning,  190 
Horsetail,  1'''^ 


Hydrwhloiir  arid,  7'.' 
Uydroi-yaiiii'  and,  'i-l 

:ib-oi]ition  of,  '.>7 
ibi  niical  diaj;no^i-i  of,  '.t'.i 
iliiiiinatior    .f,  '.'7 
[Toisoriui^,'      ostinorti'iii,  '.18 
•<y.,i|ii  irns  of,  '.'7 
ticatnunt  of,  'J'J 
HyoMino.  vi^itJ 
!    Hyoscyaniine.  23ii 
I    llijiimiiiniiii-hiliji'i'ii,  239 
I  /i/f/f  •,  2:!'.t 

I  iiiiisoiiinj!  by,  21! 

I    IIy)i,rliii'rii .  195 
1    IIi/peri''inn  /I,  il'iriitii III.  195 

leteroi,'!  IIP    201 

Idiosyii'Tary.  IS 

Iniji  rialiii.  15J 
I    Ink-busli,  15S 

Inorg.inie  jioi-ions,   i.  31 

lodati  ^*.  >8 

lodint',  elfects  of,  .xn 

lodisni.  >9 
t    lodofoiiii.  poisoiiinu  by.  90 
j    Ipi'cacuanha.  elfects  of.  121 

Irlfl:,i;ii.  U7 
I    liidin.  117 
I    Iris  species.  1  17 

Iron.  70 

lierchloriue.  70 

jioisoniiig  liy,  70 

Irritant.'.  tO 

Ivv.  clf.-cts  of.  221 

Izal.  .  Ile<  ts  ol.  1U4 

I    Jiiliii/ikii  I  II, -'lis.  2'i5 
,Iava  liean.  94.  '.>■< 
.Tenniiity.  2t'iri 
Jini-oii  uird.  2  I! 
Jitiilji'  /■"<  spi  iie~.  129 

Kill  III  III.  22",  229 

Karabin.  2.il 

Kernies  mineral.  U 

Klein  tiilp.  157 
;    Kliniop.  2:):i 
'    Kotnbi-.  2:il 

Kremp/iekte.  233 

Liilii, niu,„.  alkaloid  of.  1D9 
detection  of.  2o0 
lioisoniug,  ii-3 
Liirliini  si-iiriii/ii.  222 
i-(>  <s(i.  222 
i    Lii!-l'i.yi'  I'liiuiii  ,<iiliiit II lit,  223 
I    Latliyrism.  post  mortem,  205 
I  .-iymptoins  of.  20:! 

Latlitirii.s  specirs.  202 
Laurel  ivv.  229 

20 
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La.l.  alj^oi'ii'lon  ainl  fliiniiiiitidu  of 
48 
(.■lieinic-iil  diagnosis  nf.  ,"2 
iiii'tuUii'.  17 

occuirciife  mnl  I'uuiis  of,  17 
lioisimiiij:.  ai-uti/.  TiO 

by  iiirtiillic  Lad.  'i\ 
ciiiDiiic,  ,',0 
Jiost-iiioitein,  51 
siibaeute,  50 
synijitoiiis  (if,  50 
trcatiii.  lit  ol.  5_' 
]irei«iMtinns,  17 
si'luliility  ill  wiitfi-,  4S 
tiixic  ilises  (if,  i\) 
Ledum  sfifcies.  229 
Leiiuvi  i  liosiv,  108 
L'sx,  rlia  s]n-cics.  208 
LpttUL-e.  wild.  222 
L'.ucorriituiu  ,itOiitnntii,i,  153 
Ltticiitliiic  riilcslMi  i,  22y 

/r/c,  ,„„.„/,  229 
Li>,'ustrin.  22'i 
Liifiistritiii  rii/yiirr,  229 
Liliaciii ,  152 
Liiuiriit  sjiecies,  25i 
Liauiii  ait/iitr/iridii,  'ji 

iisil„t;:,;,„,i„i,  9i 
Litho;ic  'I'.   17 

Liver,  iirc.utive  action  of,  15 
Liihclia.  jMii.soiiiiis,'  liy,  22ti 

siiecics.  220 
Lolii'liiic.  ■i'H\ 
Ldcoisiii,  liOti 
Loco-\vrcd.>.  200 
Luliinn  })<:ri  line,  159 
tetniihiitifin.  158 

syiiiptonig  o''    J.', 
toxic-  do^  ,-        .  i". 
Liil'iiK^.  200 

l"ii.sniiiiij.'  I.y,  201 
L"IHniiS(s.  2(11 
I.ii|iinoto.\iiic.  ijOl 
Litcliiii^  ilidtu'ii.  ll'l 
Lysol,  101 

Miii;e.  91,  101 

Miilt-fcni,  jioisoiiinf;  by.  272 

MiindrfDiDiii  hijh-iiialis,  243 

M  iiiiiraj^oriiiL'.  243 

J!;usli  niarij,'old,  1>4 

.Mcklow  salhuii,  149 

M,hi,i'iiiini III  urren-ii-.  25} 

M./iii  A-.'i/iinii-h,  I'.Mi 

Miliami.  \W, 

M/ira  i/,',inJ„  us,  '02 

Mcrcnii.il  |ioisoinii;:.  |iiist-niort(iii.  50 

->  iii[(;iiiii.-.  of,  5.' 

t'l  itmciit  of,  57 
^b  rc'iiriaUiie,  202 


Mifeiii'iatis,  202 

lioisoiiiii^  I.y,  202 
MiTcuiialisiii.  55 

.Mfictuy.  ab,M)i]it>,>ii  and  oliiiiiiiation 
of.  54 
clll-Illicil  di.l;,'llod.-,  of,  57 
I.i(|i.'initionM.  53 
to.xic  doses  of,  55 
Metals,  separation  of.  28'.i 

systciii.itie  analy.sib  for.  282 
Me/ercon.  257 
-Mczeriiiie  aci'l.  259 
Milk-weeds.  2:i3 
Millet.  91.  102 
.Molteno  cattle  disease,  224 
Monk'sdiood.  10^ 
.\/iiri<  I  .siieeics.  150 
Moriiliine.  abMiij.tioii  (if,  115 
cliciiiieal  diaj.'iio,-,is  of,  1  M 
elimination  of.  115 
lioisoniiitr.  |io9t-niortein.  115 

synijit s  of.  1 15 

ticatiiient  of.  115 
toxic  do.se.s  of.  111 
Moulds,  lOM 

poisoninj,'  by.  100 
Mullein,  Creat,  253 
Muscarine.  120 
.Mustard  jioisoiiin;,'.  189 
.Mydriatic  alkaloids,  230 

Xareciiic.  114 
Xareotine,  1 14 
Xurcoto-initants.  20 
Xcriodorciii,  2:5] 
Xeriodorin,  231 
-Vtn»;/(  in/unif.i.  231 

oli'iinilir,  231 
Kicotiiiiiii  species,  240 
Nicotine,  247 

jioisoiiinj;  by.  217 

tests  for.  248 

Xitrate  poisoiiiii;,'   post-niorteni,  84 

symiitonis  of,  84 

treatiiK  lit  of.  84 

Nitrates.  cIk  niical  diagnosis  of.  H 

toxic  do^es  of,  83 
Nitiii-  acid.  7'- 
Non-irritant  ]ioisons,  20 
X'li.x  vomica,  107 

Oakde.it,  ].oisoiiiii,t,' liy.  270 
lh'ii"ii//ii'  i-i-iii-iilii.  217 

lioisoninif  ly,  218 
(Enaiithotoxin,  21.^ 
"(  ml ,11.   1  07 
Oil  of  alisilltlic.    ILN 

(d  iiiustaid,  190 

ol'pitili.  I'll 

of  rue,  129 
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Oil  of  savin,  ]2'.< 
(if  taiis}-.  1 119 
i)f  tni'iioiitiiii',  r_".i 
of  wormuouil,  rjs 
Ohxifcir,  2J',) 

Oli'iiiider,  i)oi.s(iniiii;  l.y.  'j:)! 
Oliioii  ji(ji.-,(,iiiiig,   I'.'O" 
Ojiiutn.  ll;i 

alkalci'ls  of.  1 1  1 
iletectioii  o!,   1 1  ti 
[loisoiiing.     Si'o  .Mnr|,Iiiiii' 
Oi-f^anio  poisoiis.   1,  ',':! 

^.'einMiil  lo.ictioiis  of.  29 1 
systiiiiatic  analysis  for,  288 
Omillio'iiiliiiii  t/ii/r-iuit/>n,  irif) 
Ornitliufiiussuiii  gliiiiruin,  l.'il 
Ostioxpiriiiniii  iiKiaili/irinii.  ■_''_'■! 
Oxalic  acid,  13'2 

clieniii'al  iliaj;iiosis  of,  l:j:! 
p-jisoiiiii:,'.  i«ist-iiioi  tell),  1^:) 
syMi]itoi]is  of,  i:j:j 
trcutnifiit  of,  l:J:j 

Papavcr,  ISo 

soiniii/'fiuii,  113 
Pdjiavci-d'  ■-'1^  la,', 
Papavcriiir,  11 J 
Taradin,  l,'i2 
J'tiris  'jii:ii/ri/(Jni.  1,">2 
Parsley,  assi-s',  220 

fool's,  220 
Pedkiiltirix,  2,"i4 
Penicillin ,,i,  Itif) 
Pepper-liiisli,  158 
Phasoilas  huiatux,  94,  93 
Pheasant'.'i  eye,  1,^4 
Phenol.     Set'  C'arliolic  acid 
PhoHIihoi-U",  absorption  and  tliniina- 
tion  of,  "2 

cheniic.il  characters  of,  71 
diii!,'noBis  of,  73 

poisoning,  po.st-mortem,  72 
syniptonm  of,  72 
tiuatnicnl  of,  73 

toxic  do.scs  of,  72 

vermin  pastes,  71 
rhiini'^tiipnit  i-i'ni'i,iijsit.  118 
rhysostigminc.     See  K.serine 
Phjltnliia-ii  ih,„,i,li-d,  2.'..'j 
Picrotoxin.  126 

Pilocarpine,    chennc.d    diagnosis    of, 
121 

elfects  ..f.  120 
Pi/iii'iir/ii's  jfiii:ifa,ii/\  120 
Pimpernel,  2:iO 
P^s-goed,  21)1 
Piss-grass,  261 

poisoning  hy,  261 
Poison,  ao~orption  of.  0 

accnniulation,  1'! 


Poison  cl.K^ifi.MtMn,  19 

delinition  nf,  :', 

distrilmtioH  ii       ",U.ili~,  IC 

iliiiiinatioii  of,  i6 

iiiorg.uiic.  I.  :il 

nut,  265 

organic,  4 

variations     in     action     of,     17, 
18 
Poisoning,  acute.  2.'i 

cause.-,  of.  21 

chronic,  24 

diagnosis  of.  24 

kinds  of.  23 

suL.iciite,  24 

treatment  of.  2.'i 
Poisonous  plants,  139 
Poisons,  chemical  analysis,  29 
Poke-wctd,  2.'i.'» 
J'li/i/^/onaod:,  25.") 
l'<ih/i/(iiui,ii  /ii'ifijiiiriiui ,  2,"6 
Popjiv  poisoning,  l.s5 
I'ost-mortini  examinations,  JS 
I'otato  poisoning.  2t.'i 
I\,l.ntill,i  loriiirnlilhi.  274 
I'liiiiuliiccii ,  230 
P'ivet,  poisoning  Iiy,  229 
Pruntts  Carolinian II,  94 

laurocera.iii.s,  93,  98 

si-rut  in  a,  94 
Prussic  acid.     See  llyilroeyanic  acid 
I'trris  wjuiliiui,  272 
I'tomaines.  299 
I'lticiniii  ijr" minis,  163 

i^iiiill.ij,,  S'lpihfiriii,  193 

ftulish,  wild,  1,S9 
I!iiniiiicul(inii\  168 
JianUHcnlds,  i)oisoning  hy,  179 

species,  178 
Piiphiinits  Jiiqihiinistrniii,  189 
Rattle,  254 
Red  rattle.  251 
lihionnaciir,  198 
lUiinnnns  specii'S,  198 
Rhinanthin,  254 
lihinnntlm^  CriMn-iaHi,  254 
lUiQilnl,  nilriin.  poisoning  )iy,  22" 
Rhoadine.  1S5 
Hi''ine.  265 

1,'iriniis  ruiniiiitni.i,  261 
Rohine,  266 

Riihinin  psiiidwa.'iii,  26(5 
PiiSflOir.  208 
Rue.  oil  of,  129 

poisoning  by,  1:U 
Riinie.r,  255 

poisoning  by.  255 
Pada  iinn-ro'ens,  129 
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St.  ■i(iliir---\v.iit.  i; 

Salt  iinisdiiiiiL',  >'J 
S(i  III  I, urns,  221 
Saii'l-wort,  !!'■_' 
Saiif;iiiii:iriiji'.  1S6 
Saiituiiiii,      chiinii 

ulli'cts  uf,  US 
Sajioniiriii,  I'.'l 
Saponins,  I'.Ki 

iioisiiniiiLr  liv. 


I'.M 


liV. 


110 


■ir.-i 


r  AiMiiic  and 


Savin,  |ioisiinin 
Saihidud  siii'ci^ii.  'J'Jl 
Scli'iivicauliin  uriiniuih 
Scojpolaniine,  'Joli 
Scoi'oliii,  24:! 
Si-rcph xdiirhi  speeies 
Srn,iiliiiliir!ii''i,  218 
Sea  onicin,  l,"i:i 

pi.pl'V,  188 
S.diii...  211 
Seilii  III  spt'i'it'.s,  21 1 
Sini'i'to  alkaloids,  224 

jioi'^oniiiir,  224 

species.  22  1 
.Sheep  dilis.      .Sre  Ulid 

Cailidlic  acid 
Silver,  alisiirptiun  of,  HI 

clieniical  diajinus's  of.  t!<; 

poisoning',  pust-iiimteiii.  li 
syniptnni.s,  6,"i 
tieiitini'nt  of,  li.' 

Jiieparatioii.s,  04 

salts  of  ti4 

toxic  doses  of.  0," 
Sinalliin,  188 
Siinipis,  189 
Sirfij iiilirium  iillinrin 
Hill  III  unijiisH/'iiliuiii. 

'icii'tii/iiiunii.  220 
Slangko])  ]Miis(ining.  1 
Sleejiy  jrrass.  1U2 
Sniilacin,  230 
.Sniut,  lOo 
Sneezo-Udit.  222 
Soap-W(pit.  V.'\ 
Sodium  ehloride.  80 

nitrate.  8.3 
SuliinruTif,  23.") 
Solanidine.  24d 
Solanin.  2t() 
Suhinidii.  243 

(hi/f'iiiiiiiii,  214 
liuisoning  l.y. 
So/iilififo,  222 
Saji/iura.  208 
Sorf;liuni.  Iti2 
Sorrel,  255 
Sparteine.  200 
Sjiiirti'iiiii  ji' iii'i  I' III .  1  '.* 


,  189 
220 


24.' 


SjKarv^ort.  Oreat.  181 

Lesser.  1  7> 
Species,    inlliu-nee   of,    upon   action, 

17 
Spindle-tier.  I'.ptj 
SiiUi;!!,  2tJl 
Spurj^e-launl.  2."9 
Sipiill,  ]i()isonin;.'  i'V,  1:'4 
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